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Cteflex  Camera  anb 
iFocal=Pane  l^totograpfjp 

We  photographers,  rich  and  poor,  beginners  and 
experts,  amateurs  and  professionals  alike,  are  at  bottom 
animated  and  controlled  by  the  common  desire  to  get 
the  record  wanted,  whether  pictorial  or  merely  technical 
in  character,  and  whether  for  pleasure  or  wholly  a matter 
of  business,  in  the  simplest  and  surest  way.  Many  of 
us,  perforce,  have  had  to  find  this  simplest  and  surest 
way  to  success  by  traveling  to  the  bitter  end  of  the 
hard  road  of  personal  experience.  The  annals  of  photog- 
raphy abound  with  the  strange  adventures  of  the 
pioneers  who  blazed  the  way,  and  we  wonder  at  their 
patience  and  persistence  in  the  face  of  difficulties 
beyond  our  courage.  The  photographer  of  today,  how- 
ever, is  twice  blessed  in  this,  that  he  has  The  Photo- 
Miniature  to  tell  him  of  short  cuts  along  this  weary 
way  of  experience,  and  the  ripe  fruit  of  the  experience 
of  those  who  have  gone  before  him  along  that  way,  in 
the  shape  of  apparatus  cunningly  devised  and  perfected 
for  his  helping  toward  success  in  the  making  of  good 
photographs. 

This  number  of  The  Photo-Miniature  is,  in  a 
very  special  way,  published  for  those  who  have  eyes  to 
see  and  ears  to  hear  of  this  simplest  and  surest  way  to 
success  in  photography.  For  it  is  wholly  devoted  to  the 
handling  of  that  type  of  camera  which  is  fitted  with  a 
reflecting  mirror  and  a focal-plane  exposure  shutter 
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which,  in  a word,  is  the  beginning  of  the  simplest  and 
surest  way  we  seek. 

In  all  photography  we  have  three  controlling  factors: 
the  finding  of  the  subject,  by  which  is  meant  getting  the 
subject  properly  placed  on  the  focusing-screen  or  finder 
so  that  we  will  get  in  the  negative  what  the  eye  sees  and 
desires  to  record  in  the  subject;  focusing  the  picture 
image  so  that  it  will  be  agreeably  defined,  i.  e.  sharp 
all  over,  or  modulated  in  definition  by  planes  or  other 
local  emphasis  as  may  be  desired,  and,  finally,  the 
delicate  question  of  exposure.  Passing  for  a moment 
to  hand-camera  photography,  such  as  most  of  us  know 
familiarly,  these  three  all-important  factors  are  seen 
to  be  so  largely  controlled  by  limitations  in  apparatus 
that  success  is  to  be  attained  only  by  special  skill  and 
some  experience.  The  finder  is  so  small  that  we  have 
many  disappointments  in  failing  to  find  in  the  negative 
what  we  surely  saw  in  the  tiny  finder.  And  the  right 
use  of  such  a finder  taxes  the  skiJl  even  of  an  expert. 
Similarly,  in  focusing,  we  are  dependent  on  the  use  of  a 
tiny  scale,  to  be  used  with  an  accurate  knowledge  of  the 
lens  rules  on  which  it  is  constructed,  and  the  ability  to 
judge  distances  correctly  which  comes  only  from  long 
and  severe  training.  Finally,  in  the  detail  of  exposure, 
wherein  long  experience  tells  that  the  surest  guide  and 
calculator  is  the  appearance  of  the  picture  image  on  the 
focusing-screen,  we  have  no  focusing-screen  and  depend 
on  tables  and  guesses  and  factors  without  number, 
perplexingly  related  to  a lens-shutter  speed  of  which  we 
know  only  this  one  thing  with  certainty,  viz.,  that  it 
is  uncertain,  unreliable,  and  variable. 

In  this  brief  foreword  I have  no  desire  or  intention  to 
belittle  the  ordinary  hand-camera.  It  is,  in  truth,  a 
wonderful  instrument.  But  its  limitations  in  helping 
us  to  control  the  vital  factors  of  successful  negative- 
making cannot  be  gainsaid,  and  have  much  to  do  with 
the  discouraging  percentage  of  failures  which  fall  to 
the  lot  of  the  average  amateur. 

I have  said  that  the  reflex  camera  and  its  focal-plane 
shutter  is  the  beginning  of  the  simplest  and  surest  way 
to  success  in  photography  because  it  eliminates  the 
difficulties  inherent  to  the  ordinary  hand-camera,  and 
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provides  us  with  perfect  means  of  controlling  the  three 
vital  factors  mentioned  in  the  preceding  paragraph. 
Thus  the  reflex  provides  a focusing-screen,  showing  the 
picture,  full  size,  right  way  up.  With  this  we  can  always 
be  certain  (i)  that  the  subject  we  desire  will  actually  be 
in  the  negative;  (2)  that  the  focus  of  the  picture  image 
is  just  what  we  want  and  is  adjustable  up  to  the  actual 
moment  of  exposure;  and  (3)  we  can  judge  of  the 
exposure  needed  by  learning  to  estimate  the  light  value 
of  the  illumination  of  the  subject  on  the  focusing-screen 
— as  all  professionals  do.  In  the  focal-plane  shutter, 
as  we  will  see  later,  we  have  two  desirable  helps  not 
found  in  ordinary  hand-camera  shutter  equipments, 
viz. : (i)  the  ability  to  give  the  plate  or  film  a maximum 
amount  of  light  during  a given  period  of  time,  briefly 
expressed  as  light  efficiency,  and  (2)  the  ability  to  give 
exposures  sufficiently  short  to  get  well-defined  images 
of  rapidly  moving  objects  without  blur  or  indication  of 
movement  in  the  resulting  picture. 

These  things  being  indisputable,  it  follows  that  the 
simplest  and  surest  way  to  success  in  photography  is 
to  start  with  a reflex  focal-plane  camera  and  learn  how 
to  use  it.  To  help  the  reader  to  know  and  use  his  reflex 
focal-plane  camera  intelligently  is  the  purpose  of  this 
monograph.  It  is  written  by  an  enthusiast  who  knows 
whereof  he  speaks,  and  who  has  already  given  us  prac- 
tical proof  of  his  right  to  speak  about  his  hobby  in 
The  Photo-Miniature,  No.  99:  Reflex  Cameras, 
lished  in  1909.  Since  that  time  the  reflex  focal-plane 
camera  has  grown  in  popularity  and  is  today  readily 
obtainable  in  a variety  of  sizes  and  models  under  many 
trade  names. 

Let  it  be  noted  here,  in  the  beginning,  that  the  writer 
of  this  monograph  rightly  views  and  deals  with  the 
reflex  focal-plane  camera  as  the  simplest  and  surest 
means  of  making  good  photographs  of  all  subjects  and 
upon  all  occasions  (with  perhaps  the  single  exception 
of  studio  portraiture),  and  has  no  sympathy  with  the 
commonly  prevailing  but  erroneous  notion  that  this 
sort  of  camera  is  intended  only  for  speed  work  and  press 
photography.  This  point  of  view  must  be  properly 
appreciated  by  the  reader,  otherwise  he  may  be  dis- 


2Q2 


THE  PHOTO-MINIATURE 


appointed  in  finding  so  much  said  about  everyday  work, 
and  so  little  concerning  the  photographing  of  out- 
door sports  and  subjects  involving  rapid  movement. 
As  was  clearly  pointed  out  in  The  Photo-Miniature 
No.  77:  Focal-Plane  Photography,  published  as  long 
ago  as  1907:  Focal-plane  photography  means  chiefly 
a new  interest  in  photography  because  of  the  wider 
possibilities  it  offers — the  lengthening  of  the  photo- 
graphic day  and  season,  the  capacity  for  successful 
work  earlier  in  the  morning  and  later  in  the  evening; 
for  dull  days  and  wet  days  in  the  early  spring  and  late 
autumn;  for  home  portraiture,  sports,  and  like  sub- 
jects of  all  kinds  where  the  vital  thing  is  maximum 
light  efficiency  at  the  plate  or  film  during  the  all-too- 
short  exposure  necessitated  by  the  subject  or  the  time 
of  photographing.  Which  wider  possibilities  are  opened 
up  by  the  simplicity  and  certainty  and  efficiency  em- 
bodied in  the  reflex  focal-plane  camera  in  a larger  degree 
than  in  any  other  type  of  camera  available  today. — 

Editor. 


. The  reflex  is  a different  kind  of  camera 

with  a shutter  that  is  different. 
The  two  are  used  in  conjunction.  Both 
require  knowing  if  the  many  special  advantages  of  the 
combination  are  to  be  realized  in  full.  Let  it  be  under- 
stood at  the  outset  that  the  reflex  is  just  as  much  a 
camera  for  the  beginner  as  for  the  expert  photographer 
who  is  after  the  most  difficult  subjects.  In  fact  a pre- 
eminent feature  of  it  is  that  it  cuts  away  at  one  stroke 
the  two  causes  of  half  the  failures  in  the  use  of  a hand- 
camera,  namely  wrong  focusing  and  faulty  placing  of 
the  picture.  More  than  this,  it  affords  special  facilities 
for  getting  results  of  quality;  of  getting  them  with  sur- 
prising certainty  and  in  circumstances  unfavorable  to 
the  use  of  other  kinds  of  camera. 

First  a word  on  the  principle  of  the 
Its  Principles  reflex.  Instead  of  a separate  small 
finder  showing  a miniature  picture  of  the 
scene,  such  as  is  fitted  to  the  ordinary  hand-camera,  the 
actual  image  to  be  cast  by  the  lens  on  the  plate  is 
seen,  full-size  and  the  right  way  up,  upon  a focusing- 
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screen  placed  in  the  top  of  this  type  of  camera.  This 
is  done  by  means  of  a mirror  fitted  diagonally  in  the 
camera.  The  rays  from  the  lens  are  reflected  upward 
from  the  mirror  on  to  the  ground-glass,  where  the  pic- 
ture can  be  focused  just  as  though  it  were  formed  direct 
without  a mirror  at  all  as  in  an  ordinary  view-camera. 
Meanwhile  the  plate  or  film  is  waiting  ready  for  ex- 
posure at  the  end  of  the  camera,  facing  the  lens  but 
covered  by  the  opaque  blind  or  curtain  of  the  focal- 
plane  shutter,  and  further  shielded  by  the  mirror.  For 
exposure,  pressure  on  a stud  or  trigger  first  causes  the 
mirror  to  swing  up  into  a position  underneath  the  focus- 
ing-screen  and  excluding  all  light  from  the  camera 
except  that  which  comes  through  the  lens.  Immediately 
following,  the  blind  of  the  shutter  moves  rapidly  across 
the  plate,  and  exposes  it  for  a longer  or  shorter  time 
according  to  its  speed  and  the  width  of  an  aperture  or 
slit  in  it.  My  reader  will  see  at  once  that  a reflex  com- 
bines the  certainty  of  a view-camera  in  focusing  and 
choosing  the  subject  on  the  screen  with  the  speed  in 
operation  of  any  hand-camera. 

The  shutter  takes  its  name  from  the 
ShuSer'^^^  moves  in  a surface  or  plane 

close  to  where  the  picture  is  brought  to 
a focus  on  the  plate,  i.  e.,  the  focal-plane.  Several 
advantages  attach  to  a shutter  of  this  kind  as  dis- 
tinguished from  those  working  in  or  on  the  lens.  Ex- 
posures can  be  made  very  short — of  the  order  of  one 
one-thousandth  of  a second — by  making  the  blind 
move  very  rapidly  and  having  the  slit  narrow.  Also 
the  proportion  of  the  time  of  exposure  during  which 
the  plate  is  fully  exposed  to  the  image-bearing  rays 
from  the  lens  is  greater  than  it  is  with  most  lens-shut- 
ters. This  greater  “efficiency,”  as,  we  shall  see  later, 
does  in  fact  vary,  but  in  a large  proportion  of  focal- 
plane  exposures  it  is  greater  than  with  lens-shutters. 
A third  advantage,  and  one  particularly  applicable  to 
a reflex  camera,  is  that  different  lenses  of  varying 
focal  length  and  capacity  can  be  used  without  any 
trouble,  a very  big  advantage  at  times.  The  reflex  also 
offers  convenient  facilities  for  the  use  of  color  screens 
when  required, 
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So  much  for  the  bare  outlines  of 
Advantages  shutter  and  camera.  Let  me  now  turn 
for  a moment  to  the  advantages  of  a 
reflex  in  practical  work.  The  chief  of  these  is  the  full- 
size  picture  seen  on  the  focusing-screen,  and  seen  there 
infinitely  more  comfortably  than  is  the  image  in  a view- 
camera  under  the  focusing-cloth  or  in  the  small  finder 
of  the  ordinary  hand-camera.  Leaving  color  out  of 
account,  the  picture  shows  exactly  what  the  finished 
photograph  will  be  like,  except  that  on  the  ground-glass 
it  is  reversed,  the  right-hand  part  of  the  subject  on  the 
left  and  vice  versa.  Next  is  the  facility  of  focusing  the 
subject  or  any  particular  part  of  it  with  absolute 
certainty.  With  many  hand-cameras  this  is  a matter 
of  skill  and  judgment  in  the  use  of  a focusing-scale, 
calling  for  much  practice,  and  by  many  people  never 
acquired  at  all  with  any  approach  to  certainty  or 
infallibility.  With  the  reflex  you  do  not  judge  or  guess: 
you  see,  and  the  person  who  has  never  handled  a 
camera  before  is  almost  as  certain  of  sharp  negatives 
as  the  old  hand,  accustomed  to  use  an  ordinary  kind 
of  snapshot  camera  every  day  of  his  life.  Further,  the 
reflex  is  an  all-purpose  camera,  serving  efficiently  for 
all  kinds  of  subjects,  with  the  solitary  exception  of  those 
where  a wide  angle  of  view  is  required.  The  latter  is  a 
facility  which  is  not  embodied  in  a reflex  instrument, 
since  the  space  which  must  necessarily  be  provided  for 
the  moving  mirror  does  not  allow  of  the  use  of  a lens  of 
short  focus  in  relation  to  the  plate.  And  last,  the  reflex 
is  a camera  which,  like  a high-grade  automobile,  is 
cheap  to  run,  i.  e.  economical  in  operation.  The  pro- 
portion of  spoiled  material  is  cut  down  to  a minimum  by 
its  accuracy  in  the  ways  already  mentioned,  and  its 
construction  renders  impossible  such  minor  wastage 
as  results  from  making  an  exposure  with  the  lens  cov- 
ered or  stopped  down,  mistakes  which  most  of  us  make 
at  times  with  an  ordinary  hand-camera. 

On  the  other  side  of  the  balance-sheet 
l^wbacks  certain  features  which  will  rank  as 

drawbacks  largely  according  to  one’s 
circumstances.  These  are  bulk,  weight,  cost,  and  con- 
spicuousness. A reflex  of  box  pattern  and  quarter- 
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plate  size  ^ 4^4)  measures  roughly  6x6x6  inches; 
a 4 X 5,  about  7x6x7,  and  a 5 x 7,  about  9x8x9 
inches.  The  weights  will  run  about  4,  $,  and  8 pounds, 
respectively,  and  the  cost  $50  (£10)  to  $100, (£20)  in 
the  case  of  a medium-priced  instrument.  The  more 
conspicuous  action  entailed  by  looking  into  the  hood  of 
a reflex  is  no  drawback  at  all  in  perhaps  90  per  cent  of 
average  work:  it  is  a disadvantage  chiefly  when  one  is 
seeking  to  get  figure  studies  unknown  to  the  subjects, 
though  here,  as  we  shall  see,  there  are  ways  and  means 
of  using  the  camera  adroitly  so  as  to  conceal  its  purpose. 

Before  coming  to  the  features  which 
Depth  are  desirable  in  an  efficient  reflex  camera, 
let  me  say  a word  on  the  “depth  of 
focus,”  more  properly  termed  “depth  of  field,”  which 
lies  at  the  back  of  all  hand-camera  work.  Briefly,  the 
larger  the  actual  diaphragm  or  “stop”  in  a lens  (regard- 
less of  focal  length)  the  lower  the  capacity  of  the  lens 
to  render  near  and  distant  objects  in  focus  at  the  same 
time.  Hence  a lens  requires  to  be  of  quite  short  focus 
or,  if  of  long  focus,  to  be  used  with  a comparatively 
small  stop  in  order  to  get  everything  further  than,  say, 
4 yards  from  the  camera  into  sharp  focus.  For  ex- 
ample, with  the  focus  set  on  something  4 yards  away, 
a 4-inch  lens  can  be  used  at// 5. 6 and  everything  up  to 
extreme  distance  be  obtained  sharp,  whilst  an  8-inch 
lens  under  the  same  conditions  will  require  stopping 
down  to  f 1 22.  In  other  words,  the  bigger  we  make  the 
diaphragm,  either  by  using  a high-speed  lens  or  one  of 
long  focus,  the  lower  the  power  to  get  near  and  dis- 
tant parts  of  the  subject  sharp;  which  means  that  the 
combination  of  great  depth  and  high  speed  of  lens 
limits  us  to  a lens  of  short  focus,  in  actual  practice  to 
one  of  3 or  4 inches.  Now  a reflex  camera  will  not  do 
anything  whatever  to  increase  the  depth  given  by  a 
lens  of  such  and  such  an  actual  diameter  of  aperture. 
What  it  does  do — and  it  is  a most  valuable  property — 
is  to  show  us  exactly  where  the  depth  of  field  is  operat- 
ing. Thus  it  enables  us  to  localize  the  field  of  definition 
in  any  desired  part  of  the  subject — which  very  often 
is  all  that  the  picture  requires;  or  afiernatively,  causes 
us  to  see  the  necessity  of  using  a smaller  stop  in  order 
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to  secure  a greater  depth  of  definition  or  sharpness 
throughout  the  picture.  In  other  words,  the  reflex 
makes  certain  the  use  of  a very  shallow  field  of  “depth,” 
as  when  using  a large-aperture  lens  of  6 or  more  inches 
focus  or  when  photographing  a very  close  object  such 
as  a bit  of  carving  on  a large  scale.  Anyone  who  has 
done  any  same-size  copying  knows  that  the  slightest 
departure  from  the  correct  distance  betwen  lens  and 
object  is  fatal  to  the  sharpness  of  the  image  in  the 
negative.  It  will  not  do  to  trust  to  judgment  of  dis- 
tance in  such  cases,  but  with  a reflfex  the  exact  focus 
can  be  got  almost  as  certainly  as  with  a table  copying 
camera.  In  short,  the  reflex  camera  replaces  by  an 
instinctive  act  of  focusing,  as  judged  by  the  picture 
on  the  ground-glass,  the  elaborate  tables  of  depth  with 
various  lenses  and  apertures  and  for  various  distances 
from  the  camera  which  are  drawn  up  for  guidance  in 
hand-camera  work  but  are  at  the  best  a cumbrous  help. 

Coming  now  to  the  choice  of  a reflex, 
^Came?a  ? thing,  I think,  is  to  settle  in  one’s 

mind  what  size  one  shall  adopt.  Bulk 
even  more  than  weight  is  the  chief  drawback  to  a reflex 
and  it  must  be  realized  that  the  4x5  size  or  anything 
larger  adds  a separate  piece  of  baggage  to  one’s  holiday 
belongings  or  equipment.  None  of  these  larger  cameras 
are  things  which  can  be  put  into  a suitcase  or  kit-bag, 
when  one  is  going  away  for  a day  or  two,  on  the  chance 
of  subjects  turning  up,  and  even  the  x will 
often  prove  a nuisance  if  one’s  outfit  is  small.  Moreover, 
any  reflex  larger  even  than  x 4>^  with  a supply  of 
plates  or  film  becomes  something  of  a load  in  the  course 
of  a day  on  foot.  To  classify  the  sizes  roughly,  I would 
say  that  the  2}^  x sH  (or  2j4  x s}i)  and  x A}i  are 
the  only  two  for  the  man  or  woman  who  intends  to 
carry  the  camera  as  he  or  she  would  a folding  Kodak. 
The  4x5  and  5x7  are  for  those — press  photographers, 
automobilists  and  the  like — who  have  to  bear  the 
burden  of  the  apparatus  only  every  now  and  then,  whilst 
the  postcard  (3^  x reflex,  if  of  a certain  pattern, 
forms  a compromise  which,  if  its  limitations  are  recog- 
nized, may  be  adopted  by  either  of  the  two  classes  of 
reflex  workers  mentioned. 
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Of  the  two  sizes,  or 

SmS^Size?  3><X4X,  my  own  preference— and  I 
have  used  both — is  for  the  smaller,  and 
I will  tell  you  why.  Both  give  pictures  which  are  not  of 
much  use  without  enlargement  except  as  mementos  in 
albums,  and  for  that  the  smaller  size  is  pretty  nearly  as 
good  as  the  larger.  In  enlargement,  owing  to  the  greater 
depth  of  focus,  the  2x3  negative  will  give  as  good  an 
account  of  itself,  up  to,  say,  9x12  inches,  as  the  3x4. 
Moreover,  the  smaller  negatives  are  just  the  right  size 
for  stereopticon  slides  by  contact,  whilst  the  larger  are 
about  an  inch  too  large  and  compel  one  to  go  to  the 
trouble  of  making  diapositives  by  reduction  in  order  to 
get  the  whole  of  the  subjects  which,  with  a reflex,  it  is 
so  easy  to  place  “just  right’’  in  the  full  space  of  the 
plate.  These  points  perhaps  would  not  decide  my  choice 
if  they  stood  by  themselves,  but  they  are  further 
strengthened  by  a saving  in  cost  of  plates  or  film  of 
over  30  per  cent,  and  finally  the  balance  in  favor  of  the 
smaller  is  toppled  down  by  the  lesser  bulk  of  the  camera. 
A quarter-plate  box  reflex,  if  of  the  revolving-back 
pattern,  has  got  to  be  taken  by  itself  if  one  is  going  for 
a trip,  but  the  2yix2,}i  or  2>^x  3^^  is  just  compact 
enough  usually  to  pack  with  other  things  in  one’s 
baggage  without  inconvenience. 

The  choice  of  size  is,  however,  depen- 
Pattern  dent  to  some  extent  on  the  build  of  the 
camera.  Reflex  cameras  are  some  of 
them  built  oblong — that  is  to  take  a picture  only 
“landscape  way”  of  the  plate — whilst  others  are  made 
square,  with  a square  focusing-screen  in  the  top  and  a 
revolving  back  by  which  the  plate-holders  can  be 
quickly  turned  into  the  upright  or  horizontal  position 
whichever  form  the  subject  is  desired  to  have.  The 
square  pattern  is  of  course  one  which  more  completely 
fulfils  practical  requirements  but  it  is  necessarily  more 
bulky  than  the  other.  For  example,  the  3Xx4>^ 
square  revolving-back  pattern  of  the  Auto-Graflex 
measures  8^  x x as  compared  with  5^  x 5^ 
for  the  ordinary  Graflex  taking  the  same  size  of 
picture.  Look  at  these  figures  again.  While  the  majority 
of  outdoor  subjects  take  the  horizontal  form,  the  ad- 
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vantage  of  placing  the  plate  vertical  when  a figure 
study  or  similar  subject  requires  it,  hardly  needs  to  be 
pointed  out.  With  the  ordinary  pattern  an  upright 
picture  can  be  taken  only  by  holding  the  camera  on  its 
side.  It  is  then  still  possible,  though  not  at  all  conven- 
ient, to  see  and  focus  the  picture,  by  the  aid,  if  it  can 
be  so  called,  of  the  sideway  projecting  hood.  If  the  best 
treatment  of  all  kinds  of  subjects  is  a consideration,  the 
square  pattern  is  fully  worth  its  extra  cost  and  larger 
size.  The  long  narrow  postcard  size  of  picture  is  about 
the  only  one  which  does  not  call  for  a vertical  position, 
and  this  size  and  pattern  of  reflex  is  therefore  one  which 
is  very  suitable  for  outdoor  screens  and  similar  subjects, 
whilst  of  comparatively  slim  dimensions. 

The  next  point  in  regard  to  which 
The  Mirror  reflexes  differ  is  the  mirror.  In  the 
better  patterns,  the  mirror  is  actuated 
by  a spring  so  that,  the  moment  you  press  the  shutter- 
release,  the  mirror  automatically  swings  into  the  up 
position  and  is  held  there  by  the  spring,  the  shutter 
immediately  coming  into  operation.  In  other  patterns 
the  mirror  is  raised  by  pressure  of  the  finger  on  a lever 
placed  outside  the  camera.  When  it  has  thus  been 
pressed  up,  the  last  bit  of  thrust  on  the  lever  releases 
the  shutter  and,  on  removing  pressure  from  the  lever, 
the  mirror  falls  again.  There  are  things  to  be  said  for 
both  of  these  movements,  but  the  better  of  the  two  is 
unquestionably  the  raising  of  the  mirror  by  a spring  for 
the  following  reasons:  The  operation  of  the  camera  in 
making  an  exposure  is  smoother;  the  mechanical  work 
is  done  by  the  spring  and  is  not  subject  to  jerk  or  jar 
as  it  is  liable  to  be  when  by  hand.  Also  the  spring-action 
is  more  regular  than  that  of  the  hand  in  determining 
the  interval  between  pressure  on  the  release  and  the 
exposure  of  the  plate.  This  interval  depends  only  on 
the  spring,  whereas  with  the  hand-raised  mirror  it 
depends  on  the  vigor  with  which  the  lever  is  pressed 
down.  Also  the  hand-raised  self-falling  mirror  is  free 
to  move  and  flop  about  when  the  camera  is  pointed 
downward,  requiring  a separate  locking  device  if  it 
is  to  be  used  in  this  way  and,  last,  the  camera  cannot 
be  held  upside  down  over  the  head  for  the  purpose  of 
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photographing  over  obstacles,  a method  which,  as  we 
shall  see,  is  sometimes  of  real  practical  value.  Alto- 
gether the  spring-raised  pattern  is  the  better  and  is  that 
adopted  by  makers  of  the  more  expensive  cameras. 
The  advantages  claimed  for  the  self-falling  mirror  are 
more  imaginary  than  real. 

There  is  another  point  with  reference 
and  Mirror  mirror  which  must  be  mentioned. 

In  some  few  cameras  the  shutter  can- 
not be  re-wound  after  an  exposure  whilst  the  mirror  is 
still  up.  With  such  models  you  have  to  put  the  mirror 
down  and  so  cover  the  unprotected  film  or  plate  before 
you  can  wind  the  shutter.  Personally  I like  this  arrange- 
ment, because  it  is  an  automatic  preventive  of  acci- 
dental fogging  of  the  sensitive  film  through  careless 
re-setting  of  the  shutter  before  the  mirror  has  been  put 
down.  It  is,  however,  a useless  movement  if  the  shutter 
is  of  the  “self-capping”  type,  that  is  one  which  presents 
a slit  when  it  runs  down  but  forms  an  unbroken  curtain 
when  it  is  re-wound.  Even  if  the  shutter  is  not  of  this 
type,  many  reflex  users  prefer  to  forego  the  safety 
device,  since  by  so  doing  they  get  the  facility  of  using 
the  shutter  independently  of  the  mirror.  This  is  cer- 
tainly an  advantage,  especially  when  one  has  to  use  the 
reflex  on  a tripod  or  some  other  support  where  it  is 
very  awkward  to  look  down  into  the  hood  for  focusing. 
In  these  circumstances,  the  picture  can  be  viewed  and 
focused  on  a second  screen  (supplied  with  most  reflector 
cameras),  which  fits  into  the  place  of  the  plate-holder 
and  is  removed  in  order  to  insert  the  latter,  just  as  in 
the  use  of  the  ordinary  type  of  camera.  If  one  can’t  do 
this,  exposures  have  to  be  given  by  means  of  both 
mirror  and  shutter  and  often  call  for  some  delicate 
maneuvering.  It  is  largely  a matter  of  personal  prefer- 
ence which  is  the  better  system  of  the  two. 

If  the  camera  is  of  the  square  revolv- 
^Screwf”  ing-back  pattern,  the  focusing-screen 
is  also  square  or  nearly  so,  and  requires 
to  be  marked  so  as  to  show  plainly  the  space  and  pro- 
portions of  both  the  upright  and  horizontal  pictures. 
I have  used  for  years  with  entire  satisfaction  a screen 
ynarked  in  the  way  adopted  by  Newman  and  Guardia 
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(and  possibly  by  other  makers)  for  their  cameras  and 
consisting  simply^  of  an  opaque  square  patch  (black 
varnish)  in  each  corner  of  the  square  screen.  The  side 
dimension  of  each  corner  patch  is  just  half  the  differ- 
ence between  the  long  and  short  sides  of  the  plate.  For 
example  on  a quarter-plate  screen,  measuring,  say, 
4x4  inches,  the  corner  squares  are  x ^ inch.  They 
very  plainly  indicate  a 3 x 4 space  on  the  screen  upright 
or  horizontal  according  as  (in  looking  at  the  picture) 
one  ignores  the  two  side  panels  or  the  top  and  bottom 
panels  which  are  formed  by  joining  the  inside  corners 
of  the  squares  by  bold  pencil  lines.  I would  just  as 
soon  have  this  simple  marking  as  the  elaborate  auto- 
matic masks  which  in  some  cameras  are  connected  with 
the  revolving  back  and  move  with  it. 

Usually  the  focusing-screen  is  fitted  in  the  camera 
glass  side  up,  in  which  position  it  will  often  make  view- 
ing and  focusing  difficult  if  the  hood  fits  the  head  badly 
and  lets  stray  light  in  on  to  the  reflecting  glass  surface. 
Some  workers  find  themselves  bothered  by  the  reflec- 
tion of  their  eyes  which  they  see  in  these  conditions. 
They  can  remove  the  defect  by  having  the  screen  placed 
ground  side  up,  the  rabbet  in  which  it  rests  being  lowered 
by  the  thickness  of  the  glass.  The  only  objection  to 
this  is  that  the  ground  side  holds  dust  and  dirt  more 
than  the  polished  surface  and  a dirty  screen  is  inimical 
to  easy  focusing.  And  this  brings  me  to  a very  vital 
practical  feature  of  a reflex. 

Anybody  with  no  experience  of  a 
The  Hood  reflex  will  appreciate  the  necessity  of  a 
hood  which  affords  a clear  and  comfort- 
able view  of  all  but  the  extreme  corners  of  the  picture. 
The  clear  view  is  a matter  of  the  shape  of  the  hood 
when  erected;  the  comfort  largely  depends  on  the 
height,  which  should  be  from  7 to  8 inches.  But  a 
necessary  feature  of  the  hood  which  perhaps  will  not 
be  anticipated  is  that  it  should  be  quickly  turned  back 
so  that  the  whole  screen  can  be  dusted  or  wiped.  It  is 
more  important  to  be  able  to  do  this  quickly  than  it  is 
to  get  at  the  mirror  readily.  In  the  course  of  a day’s 
work  the  screen  will  get  dusty  or  may  become  spotted 
with  rain  drops.  Either  makes  sharp  focusing  almost 
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impossible,  and  therefore  I put  a hinged  or  otherwise 
semi-detachable  hood  as  a very  important  feature.  • 
Very  short-sighted  people,  who  find  a difficulty  in 
focusing  from  the  distance  of  the  mouth  of  the  hood, 
can  have  the  latter  fitted  with  a suitable  pair  of  glasses. 
In  Britain  this  fitment  is  supplied  by  the  firm  of  Marion 
so  that  it  folds  flat  against  the  inside  of  the  hood, 
remains  there  when  the  hood  is  closed,  but  is  instantly 
sprung  into  place  for  use  when  the  hood  is  extended. 

Another  pattern  of  hood  has  been  in- 
^^Ho*od  ^ troduced  of  late  years  on  European  reflex 
cameras.  It  is  one  of  the  ordinary  shape 
but  attached  to  a loose  square  frame  which  can  be 
clipped  into  position  above  the  screen  either  way,  that 
is  with  the  oblong  mouth  of  the  hood  either  across  the 
camera  (the  usual  practice)  or  lengthways  with  it.  The 
object  of  this  second  position  is  to  enable  the  user  to 
make  a feint  of  photographing  in  a given  direction  when 
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Figs,  i and  2,  Illustrating  use  of  reversible  hood.  When  the  pho- 
tographer stands  looking  in  direction  B,  but  with  lens  pointing  in 
direction  C,  it  is  difficult  to  focus  with  hood  H in  ordinary  position 
(Fig.  i);  but  easy  with  hood  reversed  as  in  Fig.  2.  See  also  Fig.  5. 


actually  the  lens  is  pointing  in  a direction  at  right 
angles.  With  a reversible  hood  it  is  easy  to  see  and 
focus  the  real  picture  when  one  takes  this  side  posture, 
but  with  a fixed  hood  it  is  very  awkward  to  look  with 
both  eyes  through  the  narrow  dimension  of  the  hood- 
mouth.  The  two  plan-diagrams  (Figs,  i and  2)  will 
make  this  clear.  The  reversible  hood  is  quite  a useful 
feature  in  figure-study  work  or  whenever  one  wants  to 
photograph  without  the  subject’s  attention  being 
prominently  called  to  the  fact,  as  at  public  meetings 
out-of-doors  and  street  photography. 


302 


THE  PHOTO-MINIATURE 


. . A further  matter  of  some  importance 

Focusmg-Pmion  choosing  a reflex  is  the  position  of  the 
Shutter-Release  milled  focusing-pinion  head  and  the 
shutter-release,  whether  these  should  be 
on  one  side  of  the  camera  or  on  opposite  sides.  It  may 
seem  at  first  that  the  latter  is  the  better  plan,  on  the 
ground  that  one  can  focus  a moving  subject  with  one 
hand  and  keep  the  other  in  readiness  to  actuate  the 
shutter.  As  a matter  of  fact  it  is  almost  a practical 
impossibility  to  work  in  that  way.  In  actual  practice 
you  focus  on  some  determined  spot  and  then  wait 
until  your  subject  gets  there.  You  will  never  get  sharp- 
ness with  regular  certainty  by  trying  to  keep  track  of 
a moving  subject  with  the  focusing-pinion.  Hence  no 
useful  purpose  is  served  in  having  the  two  adjustments 
on  opposite  sides  whilst  there  are  positive  advantages 
in  having  them  on  the  same  side:  The  camera  can  then 
be  grasped  more  firmly  by  the  one  unoccupied  hand. 
Also  one  side  of  the  camera  is  usually  free  from  pro- 
jections when  this  arrangement  is  adopted  and  can 
be  laid  flat  and  firmly  on  one  side.  This  is  a facility 
which  is  often  of  service  in  taking  a view  from  the  top 
of  a wall  or  fence.  With  the  camera  on  its  base  you 
cannot  get  high  enough  to  look  down  into  the  hood, 
but  by  laying  it  on  one  flat  side  you  can  look  hori- 
zontally into  the  hood  and  have  the  release  and  focus- 
ing-head  convenient  to  the  hand  on  the  upper  side. 

The  foregoing  end  my  list  of  move- 

Movements  peculiar  to  a reflex,  but  the  latter, 

like  any  other  high-grade  hand-camera. 
Is  all  the  better  for  ample  provision  in  the  way  of  rising 
or  swing  front  or  extension.  All  the  more  so,  since  with 
a reflex  the  effect  of  these  movements  is  seen  on  the 
screen  as  the  adjustment  is  made,  and  is  not  merely 
guessed  at  as  with  most  hand-cameras,  in  using  which 
one  has  to  trust  to  finders.  An  ample  amount  of  rise 
of  lens  is  one-third  the  height  of  the  plate ; one-quarter 
is  pretty  good  but  many  reflexes  permit  only  one-eighth 
and  some  none  at  all.  Adjustment  of  the  moving  front 
by  screw  or  rack  and  pinion  is  a great  boon. 

Few  reflector  cameras  are  fitted  with  a swing  front 
for  the  lens,  although  this  is  a most  valuable  movement, 
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particularly  for  high-speed  workers  who  can  employ  it 
for  securing  depth  of  focus  without  sacrificing  the  full 
speed  of  a large-aperture  lens.  Apart  from  this,  its 
absence  will  not  be  felt.  / 

Inspection  of  the  makers’  catalogues 
Extension  will  show  that  the  maximum  distance 
obtainable  between  lens  and  plates 
varies,  in  different  cameras,  from  about  7 to  15  inches 
in  the  3^  x 4X  size:  other  sizes  in  similar  proportion. 
A good  many  cameras  permit  about  9 or  10  inches. 
The  question  arises:  Is  a fairly  long  extension,  say  12 
inches  for  a quarter-plate,  a really  important  feature  in 
an  all-purpose  camera,  or  can  it  be  dispensed  with  and 
a less  costly,  lighter,  and  more  compact  instrument 
chosen?  My  reply  is  that  modern  improvements  in 
lenses  have  largely  removed  the  necessity  for  double- 
extension capacity  in  the  reflex.  The  object  of  the  long 
extension  is  twofold:  To  use  a long-focus  lens  and  to 
use,  on  occasion,  a short-focus  lens  for  copying  small 
objects  somewhere  about  same  size,  that  is  with  a 
camera  extension  of  twice  the  focus.  The  first  of  these 
purposes  is  fulfilled  at  normal  single  extensions  by  the 
newer  fixed-focus  large-aperture  telephoto  lenses  such 
as  the  Dallmeyer  “Adon”  and  the  Ross  “Telecentric” 
working  at  //S.6,  yielding  the  crisp  definition  of  an 
anastigmat,  and  requiring  a camera  extension  of  half 
or  less  than  half  their  real  focal  length.  The  copying, 
which  usually  will  be  a very  small  proportion  of  the 
average  worker’s  exposures,  can  be  done  either  with  the 
usual  lens  provided  with  an  extension  tube  or  box,  or 
with  an  extra  short-focus  lens  of  focus  rather  less  than 
half  the  maximum  camera  extension.  For  example,  a 
little  4-inch  anastigmat  of //4.5  or//5.6  aperture  serves 
excellently  for  this  copying  work  on  a quarter-plate. 
At  extension  for  a same-size  copy  it  will  work  at  //g  or 
//ii  and  will  cover  the  plate  quite  as  well  as  subjects 
like  flowers,  rock  specimens,  living  insects,  etc.,  require. 
Naturally,  a 5-  or  6-inch  lens  would  be  better  since  it 
allows  of  greater  distance  between  the  subject  and  the 
lens  and  therefore  gives  better  drawing.  In  fact, 
especially  for  the  photography  of  such  subjects,  one 
would  get  a reflex  of  the  longest  extension  obtainable; 
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but  in  view  of  their  infrequency  there  is  no  real  induce- 
ment to  choose  a double-extension  reflex  camera  when 
this  and  the  long-focus  work  can  be  done  with  the 
more  compact  single-extension  pattern. 

We  have  brie%  noted  the  focal-plane 
^S^kutter?^  shutter  as  an  opaque  blind,  with  a slit 
in  it,  which  moves  close  in  front  of  the 
plate,  or,  as  usually  expressed,  in  or  near  the  focal 
plane  of  the  lens.  Now  we  must  learn  a little  more  about 
it.  The  speed  of  the  shutter  is  determined  (i)  by  the 
width  of  the  slit  and  (2)  the  speed  at  which  the  blind 
moves,  which,  of  course,  is  determined  by  the  tension 
of  the  actuating  spring.  Both  of  these  adjustments 
have  been  used  in  providing  a range  of  speeds,  but  of 
late  years  some  makers  have  inclined  toward  avoiding 
continual  changes  in  the  tension  of  the  spring  on  the 
reasonable  ground  that  they  alter  the  spring’s  pulling 
powers.  Thus  they  have  sought  to  work  with  the  spring 
always  at  one  tension,  or  to  vary  the  tension  as  little 
as  possible  and  to  obtain  the  range  of  speeds  by  different 
widths  of  slit.  Given  a constant  tension,  the  effect  of 
width  of  slit  on  the  time  of  exposure  is  a matter  more  or 
less  amenable  to  calculation,  whereas  the  effect  of 
different  tensions  is  not.  Thus  several  modern  focal- 
plane  shutters  are  designed  to  yield  speeds  from  say 
one-tenth  to  one-one-thousandth  of  a second  by  the 
conjunction  of  one  spring-tension  with  an  adjustable 
slit,  whereas  others  employ  a series  of  spring-tensions 
with  a blind  containing  slits  of  different  and  fixed 
widths.  The  N.  & G.  shutter  is  of  the  first  pattern; 
the  Graflex  is  of  the  second  type.  The  blind  of  the  latter 
has  five  slits  of  widths  such  that  the  exposure  with  the 
widest  is  about  thirty  times  that  with  the  narrowest. 
Thus  with  the  spring  at  a medium  degree  of  tension  the 
range  of  actual  speeds  runs  from,  say,  one-twenty-fifth 
to  one-six-hundred-eightieth  and  there  is  not  much 
necessity  to  alter  the  tension  frequently.  The  tension 
may  be  high  or  low  but,  as  will  be  seen  directly,  it  is 
always  better  to  work  at  a high  tension  and  with  a 
wide  slit  than  with  a low  tension  and  a narrow  slit. 
Better,  that  is,  as  regards  the  maximum  light-action  on 
the  plate:  mechanically  the  reverse  is  the  case,  a high 
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tension  is  more  trying  to  the  mechanism  of  the  shutter 
and  tends  to  variation  in  exposures. 

These,  as  already  mentioned  in  deal- 
^ ShSers^^  ing  with  the  camera,  are  designed  to 
form  a complete  covering  for  the  plate 
when  the  blind  makes  its  return  journey  on  re-winding 
after  exposure.  They  are  necessarily  more  complex 
than  the  ordinary  type  and,  as  the  shutter  of  a reflex 
is  about  the  only  part  of  the  apparatus  which  is  liable 
to  get  out  of  order,  it  is  good  policy  to  choose  the  simpler 
pattern.  In  a reflex  with  a spring-raised  mirror,  which 
makes  a light-tight  joint  with  its  seating  when  in  the 
down  position,  there  is  very  little  advantage  in  having 
a self-capping  shutter. 

Now  I must  come  to  a matter  con- 
Efficiency  nected  with  the  focal-plane  shutter 
which  some  may  perhaps  be  tempted  to 
skip  on  sight  of  some  formula  or  symbol  suggestive  of 
theory  or  mathematics,  or  some  other  thing  which  the 
good  reader  looks  upon  as  pure  folly.  But  I beg  for  a 
reading  in  order  to  show  the  reader,  first,  that  the  theory, 
like  the  curate’s  lie,  is  a very  little  one;  and,  second, 
that  this  question  of  efl&ciency  has  a great  deal  to  do 
with  the  best  use  of  a focal-plane  shutter.  The  reason 
of  this  is  that  with  lens-shutters  you  take  the  efficiency 
as  the  maker  gives  it  to  you  and  do  the  best  you  can  with 
it,  whereas  with  the  focal-plane  shutter  you  can  make  it 
greater  or  less  according  to  the  way  you  use  the  shutter. 

. Efficiency  is  not  the  easiest  thing  to 

“Efficiency?’*  explain  in  a few  words.  Take  one  ex- 
ample: If,  during  an  exposure  of,  say, 
one-one-hundredth  of  a second  with  any  shutter  you 
like,  the  plate  receives  the  full  action  of  the  lens  for 
the  whole  of  the  period,  we  should  say  that  the  efficiency 
of  the  shutter  is  100  per  cent.  But  a shutter  of  this 
perfect  efficiency  does  not  exist,  although  the  focal 
plane  in  some  circumstances  comes  “as  near  as  no 
matter”  to  it.  With  all  lens-shutters  some  time  is 
taken  by  the  opening  of  the  leaves  or  sectors  of  the 
shutter  before  the  full  aperture  of  the  lens  is  uncovered 
and  again  some  time  in  covering  it  again.  Suppose  that 
these  two  stages  are  such  that  the  light-action  upon  the 
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plate  is  equivalent  to  only  one-two-hundredth  of  a 
second  with  the  full  lens-aperture,  the  efficiency  would 
be  half  or  50  per  cent.  If  equivalent  to  one-one-hundred- 
fiftieth  of  a second,  the  efficiency  would  be  two- 
thirds  or  66  per  cent.  Understand  that  efficiency  has 
nothing  to  do  with  the  time  during  which  the  shutter 
remains  open,  that  is  to  say,  its  sufficient  speed  to 
render  moving  objects  without  blur:  efficiency,  as 
here  discussed,  is  the  measure  of  the  amount  of  effective 
light  allowed  to  act  on  the  plate  during  a given  ex- 
posure, whether  long  or  short. 

Now  it  has  often  been  assumed  that 
Efficiency*  the  focal-plane  shutter,  from  its  con- 
struction, must  inevitably  pass  to  the 
plate  all  the  light  which  comes  through  the  lens.  On 
the  face  of  it,  when  you  think  of  a slit  or  opening  mov- 
ing in  front  of  the  plate,  it  seems  impossible  that  it  can 
be  otherwise.  But  that  view  overlooks  the  optical 
rules  which  govern  the  production  of  the  picture  on  the 
plate — rules  from  which  there  is  no  getting  away.  These 
rules  would  be  without  effect  if  the  shutter  worked  really 
in  the  focal  plane,  that  is  in  contact  with  the  plate, 
but  even  with  a film  focal-plane  camera,  the  curtain 
is  an  eighth  of  an  inch  in  front  of  the  sensitive  surface: 
with  plates  you  have  to  put  the  surface  a little  farther 
back,  a distance  of  ^ to  inch  according  to  the  make 
of  the  camera.  That  is  the  root  cause  of  the  efficiency 
of  the  focal-plane  shutter  being  much  less  than  100 
per  cent  in  certain  conditions.  Those  conditions  are 
the  use  of  a very  narrow  aperture  or  slit  in  the  curtain 
and  of  a large-aperture  lens.  Either  reduces  the  effi- 
ciency but  the  greatest  reduction  is  produced  by  the 
two  in  conjunction. 

Look  at  the  diagram  on  page  307.  It 
Efficiency  represents  actual  and  not  uncommon 
conditions,  viz.,  a 5-inch  //4  lens  in 
conjunction  with  a shutter,  the  curtain  of  which  moves 
in  a plane  half  an  inch  in  front  of  the  plate.  Calling 
the  diameter  of  the  diaphragm  D,  it  will  be  understood 
that  the  image  is  made  up  of  an  infinite  number  of 
cones  of  rays,  having  D as  their  base  and  coming  to  a 
point  on  the  sensitive  surface.  I have  drawn  two  of 


Fig.  3.  The  efficiency  of  a focal-plane  shutter  is  conditioned  by  the  width  P of  the  pencil  of  rays  from  the  lens 
diaphragm  D in  the  plane  of  the  curtain  and  by  the  width  of  the  curtain  aperture.  A copy  of  the  lower  black  strip 
can  be  made  and  used  to  show  why  this  is  so.  See  text  page  306. 


^kutter  Cttrtain 
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these,  one  exactly  in  the  center  of  the  field  of  the  lens 
and  the  other  a little  away  from  it.  You  will  notice 
that  where  these  cones  (as  represented  in  section)  meet 
the  surface  of  the  curtain,  they  are  still  of  a certain, 
though  small,  width,  in  this  case  about  one-eighth  of 
an  inch.  Now  try  for  yourseK  what  is  the  effect  of 
exposing  the  plates  with  a curtain-aperture  of  one- 
eighth  inch  width.  With  the  diagram  I have  included 
a drawing  to  represent  a blind  with  three  apertures  of 
yi,  yi,  and  inches  respectively.  You  can  easily 
reproduce  it  with  a piece  of  paper  and  a pair  of  scissors. 
Having  done  so,  lay  the  notched  edge  of  the  paper  on 
the  line  marked  “shutter  curtain”  in  the  diagram  and 
move  it  along  that  line  until  the  narrowest  notch  just 
begins  to  uncover  the  short  line  p representing  the  width 
of  the  light-cone  in  the  plane  of  the  curtain.  You  will 
notice  that  you  have  to  bring  the  notch,  otherwise  the 
curtain-aperture,  right  over  p before  p is  fully  uncovered 
and  that  the  instant  you  move  it  further,  the  other 
edge  of  the  notch  begins  to  cut  off  p.  In  other  words 
the  full  beam  of  rays  is  acting  on  this  particular  bit  of 
film  only  for  an  infinitely  short  time:  for  almost  all 
the  time  during  which  this  particular  bit  of  image  is 
being  formed  on  the  plate  only  part  of  the  beam  is 
effective.  And  this  is  so  for  every  other  bit  of  the  image 
and  however  fast  or  slow  the  curtain  is  moving. 

Now  try  the  two  wider  notches  and  you  will  see  that 
they  (the  wider  more  than  the  narrower  one)  allow 
the  beam  of  rays  to  exert  its  full  action  for  a fairly  long 
time  in  comparison  with  the  time  required  for  uncover- 
ing and  covering  it.  In  other  words,  the  efficiency  with 
the  one-eighth-inch  slit  is  low  (actually  only  50  per 
cent)  whilst  with  the  others  it  is  much  higher,  viz., 
75  per  cent  and  92  per  cent.*  This  experiment,  I hope, 

*For  the  benefit  of  those  who  wish  to  know  the  basis  of  the 
above  calculations,  it  may  be  pointed  out  that  by  simple 
geometry,  the  width  p of  the  cone  of  rays  is  the  curtain  distance 
divided  by  the//  number.  This  follows  from  the  two  triangles 

on  the  bases  D and  p.  D:  p:  : f:  d.  Whence  p=^.  But  the 

focal  length  (/)  divided  by  the  diameter  of  the  stop  (D)  is  the 

//  number,  so  that  = _ " 

F/No. 

Further  is  it  easy  to  establish  a rule  by  which  to  calculate 
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will  make  it  clear  that  reduced  efficiency  results  first 
from  a narrow  curtain-aperture  and  second  from  a 
comparatively  broad  cone  of  rays  in  the  plane  of  the 
curtain,  the  breadth  of  this  cone  being  greater  the 
further  the  curtain  is  from  the  plate  and  the  larger  the 
working  aperture  of  the  lens. 

. By  the  method  given  in  the  footnote 

on  this  page  it  is  easy  to  calculate  the 
efficiency  of  the  focal-plane  shutter  for 
various  widths  of  curtain-aperture  and  distances  of 
curtain  from  plate  and  when  a lens  of  large  and  medium 
aperture  is  used.  A few  such  figures  are  worth  setting 
down  since  they  tell  their  own  tale.  Here  they  are: 


I.  Efficiencies  (in  percentages).  F/4.5  Lens 


Curtain  Distance 
FROM  Plate 

inch 
^ inch 
inch 


Width  of  Curtain  Aperture 


H inch  H inch  iM  inches 

Per  cent  Per  cent  Per  cent 

82  86  98 

60  82  95 

SI  77  93 


the  efficiency  of  the  shutter  under  any  conditions.  Remember  that 
the  efficiency  is  the  imaginary  (calculated)  time  (Ti)  during  which 
the  cone  of  rays  is  fully  operative  divided  by  the  time  (T2)  during 
which  the  cone  is  operative  to  any  extent  at  all.^  Asstune  that  the 
curtain  is  moving  at  a certain  speed  /,  si^fying  the  time,  /,  re- 
quired for  it  to  traverse  an  inch  or  a foot — it  doesn’t  matter  what 
the  unit  is  for  our  purpose.  To  find  Ti,  slide  the  notched  strip 
representing  a slit  of  width  s along  the  line  of  the  curtain  and  you 
will  see  that  its  passage  over  p falls  into  three  sections,  viz., 
one  in  which  the  length  on  which  the  full  cone  is  operative,  is  s-p 
and  two  others  (at  the  beginning^  and  end  of  its  transit)  in  each 
of  which  the  cone  may  be  imagined  as,  first,  completely  covered 
and  then  just  covered  by  a slit  of  width  p.  Each  of  these  cor- 
responds with  the  full  action  of  a slit  of  - , so  that  adding  these 

2 

three  sections  together  we  have  (5 —/>+-+-)  t seconds  as  the 

2 2 

time  of  the  exposure  during  which  the  full  cone  is  operative,  in 
other  words  5 t seconds.  Finding  T2  is  simpler.  Again  if  you 
run  the  notched  strip  over  p you  will  see  that  it  is  uncovered 
(wholly  or  partially)  over  a length  s-\-p.  Hence  the  time  T2  is 
(s-{-p)  t seconds.  And  thus  the  efficiency  or  the  ratio  of  Ti  to 

T2  is  — j — . This  is  a very  simple  formula  and,  although  it  may 
s+p 

not  be  perfectly  correct,  since  it  assumes  the  blind  to  move  at  a 
quite  uniform  speed,  it  allows  of  figures  for  efficiency  being 
usefully  calculated. 
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II.  Efficiencies  (in  percentages).  F/8  Lens 


Curtain  Distance 

Width  of 

Curtain- Aperture 

FROM  Plate 

yi  inch 

H inch 

iK  inches 

Per  cent 

Per  cent 

Per  cent 

]/i  inch 

90 

96 

99 

yi  inch 

73 

88 

97 

yi  inch 

67 

86 

96 

The  above  figures  apply  to  actual  working  conditions. 
In  the  roll-film  Graflex  the  sensitive  surface  is  yi  inch 
from  the  curtain:  in  the  plate  patterns,  ^ inch.  The 
curtain  apertures  here  mentioned,  yi,  and  1)4  inches, 
are  those  of  the  Graflex. 

„ . The  figures  very  clearly  teach  us 

several  things,  viz: 

(i)  With  a curtain  as  close  as  >8 
inch  to  the  sensitive  surface,  it  doesn’t  much  matter 
how  narrow  an  aperture  or  how  rapid  a lens  you  use: 
you  will  be  certain  of  getting  an  efficiency  at  least  over 
80  per  cent. 

(2)  With  a fairly  wide  curtain-aperture — yi  inch  or 
over — it  doesn’t  much  matter  what  the  curtain-dis- 
tance or  lens-aperture  is:  you  will  get  efficiencies  of 
from  99  per  cent  to  about  80  per  cent.  Thus  it  is  always 
better  to  get  a given  exposure  by  running  a wider  aper- 
ture faster  than  a narrower  aperture  slowly. 

(3)  It  is  when  using  the  narrowest-aperture  slit 
with  a wider-aperture  lens  that  the  efficiency  drops 
seriously.  Under  these  conditions  a small  curtain-dis- 
tance makes  a great  difference.  These,  of  course,  are 
the  conditions  for  ultra-high-speed  work,  and  it  is 
here  that  the  maker’s  skill  in  causing  the  shutter  to 
approach  the  true  focal  plane  is  of  chief  importance. 

Before  taking  up  the  use  of  the  focal- 

^^utter  reflex  in  various  branches  of 

photographic  work,  I would  just  men- 
tion one  point  in  regard  to  the  shutter  which  may  be 
overlooked  by  the  intending  purchaser  of  the  camera. 
All  makers  dilate  on  the  great  range  of  speeds,  but  few 
of  them  say  whether  the  speed  can  be  altered  whilst  the 
shutter  is  set  in  readiness  for  an  exposure;  or,  if  it  can, 
what  kind  of  adjustment  it  is.  But  this  is  a distinctly 
important  point  in  practice.  Some  shutters  can  have 
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the  speed  altered  only  after  they  have  been  released. 
With  them  it  is  a nuisance  to  have  to  cap  the  lens  or 
insert  the  shutter  of  the  plate-holder  in  order  to  make  a 
change.  With  others,  an  alteration  in  the  width  of  the 
slit  cannot  be  made  but  the  speed  can  be  reduced  or 
increased  by  altering  the  spring- tension,  that  is  suppos- 
ing the  spring  is  at  a medium  tension.  With  others  the 
speed  can  be  put  to  any  figure,  with  the  shutter  set,  by 
turning  a key.  With  the  Graflex,  for  instance,  any  slit 
or  tension  can  be  brought  into  operation  whilst  the 
shutter  remains  set,  and  in  addition  successive  exposures 
with  all  the  slits  from  yi  inch  to  inches  can  be  given 
without  further  manipulation  of  the  shutter.  In  other 
words  you  can  give  exposures  in  succession  of  one- 
three -hundred -fiftieth,  one -one -hundred -tenth,  one- 
fortieth,  and  one-tenth  (or  other  series  according  to 
the  spring  tension),  by  simply  putting  down  the  mir- 
ror each  time.  I don’t  know  that  there  is  any  great 
advantage  in  being  able  to  do  this — it  simply  follows 
from  the  excellent  multiple  curtain  of  the  Graflex — but 
a facile  alteration  of  the  speed  whilst  one  is  waiting  to 
make  an  exposure  is  sometimes  necessary  in  order  to 
deal  with  developments  in  a moving  subject  and  is 
always  a convenience  in  making  the  requisite  change  of 
speed  from  subject  to  subject. 

. One  may  roughly  divide  reflex  work 

the  ^flex  classes,  namely  the  photog- 

raphy of  ordinary  views,  figure  studies, 
and  other  subjects  without  any  very  rapid  movement 
in  them  and,  second,  the  photographing  of  sports  of 
various  kinds,  automobiles  etc.,  in  which  the  subject  is 
in  rapid  motibn  and  often  comparatively  close  to  the 
camera.  Subjects  of  this  latter  clhss  call  for  refinements 
in  the  use  of  the  camera  which  are  quite  unnecessary  in 
dealing  with  the  more  ordinary  scenes  and  people  such 
as  are  recorded  by  the  least-expensive  hand-camera  but 
are  handled  with  immensely  greater  certainty  by  a re- 
flex. I will  first  deal  with  the  more  ordinary  subjects. 

. While  there  is  nothing  in  a well-made 

ReflSfpk  which  requires  constant  attention, 

there  are  one  or  two  points  to  be  looked 
to  before  taking  the  camera  out.  See  that  the  mirror  is 


312 


THE  PHOTO-MINIATURE 


clean  by  dusting  it  with  a very  soft  brush.  A few  specks 
of  dust  do  not  matter,  but  a layer  of  dust  all  over  it  will 
interfere  with  a bright  and  sharp  picture  on  the  focus- 
ing-screen.  The  latter  also  should  be  wiped  clean  with 
a handkerchief.  If  the  camera  has  been  kept  for  long 
in  a cold  place  the  shutter  curtain  may  be  a little  stiff. 
Therefore  see  that  it  runs  freely  even  at  the  longest 
exposures  by  letting  it  off  a few  times.  If  it  doesn’t,  a 
few  minutes  in  a moderately  warm  place  will  put  it 
right  for  smooth  action. 

Like  any  other  hand-camera,  the 
the  Camera  re^^^  not  require  to  be  clutcned 
with  convulsive  tightness  in  order  to 
hold  it  steady.  In  fact  that  is  just  the  way  to  insure 
a little  shake  or  tremor  at  the  moment  of  exposure. 
Simply  hold  it  firmly  but  without  clenching  or  stiffen- 
ing the  muscles.  I prefer  to  support  it  against  the  body 
with  one  hand,  leaving  the  other  fingers  free,  first 
for  focusing  and  then  for  operating  the  shutter.  The 
beginner  is  apt  to  clasp  the  camera  so  tightly  that 
vibration  is  set  up  from  the  tension  of  the  muscles. 
Hold  the  camera  almost  slack  and  then  you  will  have 
no  occasion  to  charge  a costly  instrument  with  giving 
a blurred  negative. 

For  general  work  a lens-aperture  of 
//^  the  most  useful.  If  the  focal 
length  is  anything  over  5 inches,  the 
depth  of  field  with  //4.5  is  not  enough  for  all  parts  of 
the  subject.  A lens  of  this  larger  aperture  is  useful 
chiefly  for  figure  studies,  animals  in  zoos,  and  similar 
subjects  where  one  wants  to  focus  almost  entirely  on 
one  spot  and  prefers  the  rest  not  to  be  equally  sharp. 
And  for  such  work  a focal  length  from  twice  to  three 
times  the  long  side  of  the  plate  is  a good  choice,  so  long 
as  the  lens  front  is  big  enough  to  take  it,  as  it  enables 
one  to  get  further  away  from  the  subject. 

With//6  a shutter-speed  of  one-fiftieth  to  one-twenty- 
fifth  of  a second  with  an  extra-rapid  plate  (not  the  very 
fastest  ultra-rapid)  will  be  about  right  for  full  exposure 
of  average  subjects.  Under  such  conditions  it  is  easy 
to  use  a smaller  stop  if  the  shutter-speed  is  judged  too 
slow,  or  to  speed  up  the  shutter  if  the  movement  in  the 
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subject  requires  it.  But  the  real  one-fiftieth  or  one- 
hundredth  second  given  by  a good  focal-plane  shutter  is 
ample  for  sharp  rendering  of  moving  objects  like 
vehicles,  people,  animals  which  are  not  in  rapid  motion 
and,  as  is  still  more  material,  are  being  reproduced  quite 
small  in  the  picture.  Thus  the  reader  will  see  that  for 
all  such  work  a curtain  aperture  of  at  least  ^ inch  can 
be  used,  a shutter-efficiency  of  about  90  per  cent 
being  thereby  secured. 

When  using  any  lens,  but  most  es- 
Lens  pecially  those  of  the  more-complex  con- 
struction employed  to  get  an  /A- 5 
aperture,  there  is  a great  gain,  as  regards  brilliancy  of 
the  negatives,  in  using  the  hinged  shade  provided  on 
most  box-pattern  reflexes.  But  in  adjusting  the  angle 
of  the  shade  don’t  rely  absolutely  on  the  absence  of  a 
dark  band  across  the  upper  part  of  the  picture  on  the 
focusing-screen.  Better  to  be  content  with  a higher 
angle  than  risk  obstructing  the  view  by  setting  the 
shade  too  low.  It  is  not  easy  to  judge  on  the  focusing- 
screen  exactly  when  the  shade  has  been  lowered  so  as 
just  not  to  obstruct  the  rays  which  form  the  picture, 
wherefore  it  is  well  to  leave  a margin. 

The  reflex  being  a camera  with  a 
Syst^  number  of  movements,  it  is  well  to  make 
it  a rule,  after  each  exposure,  imme- 
diately to  restore  matters  to  some  standard  condition 
which  each  worker  may  adopt  as  normal.  First  put 
the  mirror  down,  then  re-set  the  shutter,  and,  if 
thought  well,  restore  the  lens  to  center,  if  it  has  been 
raised,  and  the  revolving  back  to  horizontal,  if  the  less 
usual  upright  picture  has  been  taken:  also  the  lens- 
aperture  to  whatever  F number  be  taken  as  standard. 
A little  method  applied  in  this  way  will  obviate  mis- 
takes due  to  overlooking  previous  and  forgotten  adjust- 
ments of  the  apparatus. 

One  of  the  defects  with  which  the 
Obstacles  reflex  has  been  charged  is  that  it  is 
always  necessary  to  hold  it  with  the 
lens  at  about  the  waist-level,  owing  to  the  necessity  of 
looking  down  the  hood.  It  is  only  seldom  that  this  is 
felt  to  be  a drawback,  but  occasions  do  arise  when  one 
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wishes  to  photograph  at  the  eye-level  or  from  a still 
more  elevated  standpoint.  There  are,  however,  ways 
of  getting  over  the  difficulty.  Take,  for  example,  the 
case  where  one  wants  to  avoid  including  a fence  or 
wall  in  the  picture  by  placing  the  camera  on  the  top  of 
it.  It  is  then  generally  impossible  to  view  the  picture  in 
the  hood  with  the  camera  in  the  ordinary  position. 


but  you  can  lay  or  hold  it  on  its  side,  with  the  hood 
horizontal,  and  can  then  look  into  the  hood  from  a side- 
way position  as  shown  in  Fig.  4.  It  is  in  such  circum- 
stances as  these  that  the  reversible  hood  and  the  plac- 
ing of  focusing-head  and  shutter-release  on  the  same 
side  of  the  camera  are  a real  convenience. 

If  the  fence  is  still  higher  and  takes  a form  which 
affords  no  support  for  the  camera,  a quite  practicable 
method  is  to  hold  the  camera  at  arm’s  length  directly 
above  the  head  and  to  view  the  picture  by  looking  up 
into  the  hood.  As  both  hands  are  required  to  hold 
the  camera  steady,  focusing  is  by  no  means  easy:  the 
camera  should  have  a stout  carrying  strap  so  that  one 
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hand  can  hold  it  aloft  whilst  focusing  is  being  done. 
The  most  troublesome  thing  is  to  make  certain  that 
the  camera  is  being  held  level  but  nevertheless  this  is 
a method  which  is  of  much  service  on  occasion.  It 
requires  the  mirror  to  be  of  the  spring-raised  type. 

The  photograph  of  Swanston,  R.  L.  Stevenson’s  home 
in  this  issue,  was  made  in  this  way.  The  little  estate 
stands  within  a close  hedge  and  only  by  this  means 
could  a photograph  be  obtained  of  it  from  outside. 

Apart  from  photographing  over  an  obstacle,  this 
high  upside-down  position  of  the  reflex  is  useful  in 
dealing  with  scenes  where  it  is  required  to  spread  out  the 
foreground.  Fountains,  flower-beds,  ornamental  waters, 
are  examples  of  subjects  which  are  more  effectively 
rendered  in  this  way.  A rapid  exposure  requires  to  be 
given  in  order  to  provide  against  unsteadiness  of  the 
apparatus  while  so  held. 

For  this  class  of  subject,  the  chief 
thing  is  to  keep  the  camera  from  attract- 
ing the  attention  of  figures  when  it  is 
desired  to  photograph  them  free  from  the  awkwardness 
of  a self-conscious  pose.  A long-focus  lens  is  a great 
help  as  it  allows  of  one  stalking  one’s  subject  from  a 
greater  distance.  But  the  more  effective  means  of 
avoiding  or  disarming  notice  lies  in  abandoning  the 
usual  conspicuous  plan  of  holding  the  camera.  Instead, 
we  can  make  a feint  of  photographing  in  a different 
direction.  Think  of  the  subject  as  placed  in  the  space 
below  the  type  on  this  page.  Then  if  we  take  up  a 
position  facing,  say,  from  right  to  left,  across  this  page, 
the  camera  can  be  held  with  its  side  against  one’s  body, 
so  that  the  lens  points  directly  toward  the  subject. 
With  a sunk  lens,  as  fitted  to  most  box-pattern  re- 
flexes, the  real  purpose  of  the  apparatus  is  not  at  all 
evident.  One  then  sees  sideways  on  the  focusing- 
screen  the  subject  which  lies  directly  on  one’s  left, 
although  by  action  of  one’s  head  straight  forward  one 
conveys  the  impression  that  the  subject  lies  there. 
This  system  is  workable  with  a fixed  hood  although  it 
is  much  more  conveniently  carried  out  if  the  hood  can 
be  reversed  so  that  the  long  dimension  of  its  mouth 
runs  lengthways  with  the  camera  (as  shown  in  Fig.  5, 


3i6 


THE  PHOTO-MINIATURE 


which  illustrates  this  method).  This  position  of  the 
hood  aids  the  deception,  and  it  is  also  of  advantage  to 
have  focusing-head  and  shutter-release  on  the  same  side 
of  the  camera. 

Another  plan,  though  not  so  effective,  is  to  stand 
with  one’s  back  to  the  subject  as  shown  in  Fig.  6,  push- 
ing the  reflex  through  the  short  tunnel  made  by  one’s 


arm  and  looking  sideways  at  the  ground-glass.  Still 
another  method  is  to  focus  and  compose  the  subject 
by  using  the  camera  in  the  ordinary  way  and  then,  as 
if  dissatisfied  with  it,  to  face  round  in  the  opposite 
direction  or  to  stroll  away,  at  the  same  time  closing  the 
hood.  Then  if  it  is  seen  that  the  figures  have  returned 
to  a natural  pose  one  can  turn  about  swiftly  and  return 
to  the  previous  spot,  bring  the  camera  to  the  front, 
quickly  sight  the  subject,  and  make  the  exposure. 

Another  and  most  effective  plan  for 
M^ror"  drawing  attention  away  from  the 

photographer’s  actual  operations  con- 
sists in  the  use  of  a second  mirror  placed  in  front  of  the 
lens  at  an  angle  of  45°  to  the  lens  axis.  With  it  one 
photographs  to  one  side  or  the  other  while  the  lens  and 
the  operator  are  looking  straight  in  front.  The  worst 
of  this  method  is  its  cost.  The  silver-surfaced  glass 
requires  to  be  optically  flat,  is  liable  to  be  damaged, 


FOCAL-PLANE  PHOTOGRAPHY 


317 


and,  owing  to  its  exposed  position,  may  frequently 
require  re-silvering.  On  the  other  hand  a permanent 
metal  mirror  such  as  Kahlbaum’s  is  very  heavy  and 
costs  not  much  less  than  the  reflex  to  be  fitted  with  it. 
The  only  practicable  plan  is  to  mount  a glass  mirror 
in  a tube  or  box  provided  with  a door  which  can  be  kept 
closed  when  the  attachment  is  not  in  use.  The  accessory 
is  made  to  screw  on  to  the  camera  lens  and  can  be  con- 
structed to  look  like  a larger  objective.  In  fact  the 
more  conspicuous  the  whole  fitting  is,  the  better  for 
disarming  suspicion.  By  means  of  it,  exposures  at 
quite  close  quarters  may  be  made  entirely  unknown  to 
the  subjects  and  the  accessory  has  proved  of  value  in 
obtaining  records  in  countries  where  the  camera  is 
feared  or  tabooed  on  religious  grounds. 

I have  already  referred  to  the  use- 
Copying  Work  fulness  of  the  reflector  type  of  hand- 
camera  in  photographing  quite  small 
things  on  a fairly  large  scale  with  the  camera  held  in 
the  hand.  In  that  respect  its  chief  merit  is  time-saving. 
If  you  are  using  a hand-camera  such  as  an  F.  P.  K.  in 
which  focusing  is  done  by  means  of  a scale,  the  only 
really  satisfactory  plan  of  dealing  with  objects  a few 
feet  aw^ay,  say  2 to  6 feet,  is  to  measure  out  the  distance 
and  then  to  set  the  focusing-scale  accordingly.  That 
is  a rather  slow  job  and  with  a wide-aperture  lens  is  not 
free  from  uncertainty.  With  a reflex  it  is  just  as  certain 
and  rapid  an  operation  as  photographing  a distant 
landscape.  If  your  camera  is  of  the  double-extension 
pattern  the  ordinary  lens  is  as  good  as  any  other,  for 
if  it  can  be  placed  twice  its  focal  length  from  the  plate 
an  object  can  be  copied  same  size,  although  such  a large 
scale  will  rarely  be  wanted.  If  of  single  extension,  it  may 
still  extend  far  enough  for  all  but  the  most  exceptional 
subjects:  or  a short-focus  lens,  specially  for  use  in  such 
cases,  can  be  provided.  In  any  case,  remember  that 
whenever  extended  appreciably  beyond  the  distance 
for  focus  on  distant  objects  the  working  aperture  (F 
number)  of  the  lens  is  no  longer  that  marked  on  the 
mount  but  is  the  extension  divided  by  the  actual  diam- 
eter of  the  stop  in  use.  It  is  a simple  matter  to  find 
out  what  these  stop  values  are  for,  say,  every  inch  of 
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extra  extension.  In  doing  this  it  is  necessary  to  get 
the  figures  only  for  the  largest  stop  of  the  lens.  If  it 
is  necessary  to  use  a smaller — it  usually  isn’t — you 
need  only  give  twice  or  four  times  the  exposure  in  the 
usual  way.  For  example  if  the  real  //  number  (full  f/6 
aperture)  is//io  and  you  have  to  use  the  stop  marked 
//8,  you  need  to  give  double  that  required  for  f/io  or 
four  times  if  the  lens  is  stopped  down  to  f/ii. 

t.  • point  in  favor  of  a reflex  which 

^^xpo^ures*^^  ^ touched  upon  is  the  facility 

of  making  exposures  with  a light-filter. 
The  large  aperture  of  lens  which  can  be  used  coupled 
with  the  high  efficiency  of  the  shutter  at  a slow  speed 
makes  it  quite  practicable  to  give  exposures  of  one- 
tenth  or  one-twentieth  of  a second  through  a five-times 
ray-screen  on  average  subjects.  A tenth  of  a second  is 
about  the  slowest  exposure  which  a focal-plane  shutter 
will  give  and  this  is  the  speed  which  should  be  used  for 
orthochromatic  work.  If  a less  degree  of  exposure  is 
sufficient,  it  is  secured  by  the  use  of  a smaller  stop. 

In  the  photographing  of  subjects  in 
the  most  rapid  movement  we  come  up 
against  difficulties  each  distinct  in 
itself  but  all  connected  together.  The  chief  thing  is 
that  the  negative  should  be  free  from  blur  due  to  move- 
ment of  the  subject,  i.  e.,  that  the  motion  should  be 
“arrested.’’  Whatever  else  the  photograph  may  be  it 
is  self-condemned  if  it  is  not  that.  A moment’s  thought 
will  make  it  clear  that  the  shutter-speed  which  is 
necessary  depends  not  directly  on  the  movement  of  the 
object  but  on  the  movement  of  the  image  on  the  plate. 
The  shutter  aperture  must  move  over  a given  space  of 
the  plate  at  least  a little  faster  than  the  image  moves  on 
that  part.  The  movement  of  the  image  depends  on 
several  things  which  we  will  consider  in  a moment. 
Also  with  many  subjects  it  is  necessary  to  secure  depth 
of  focus.  If  that  is  done  by  stopping  down  the  lens, 
the  difficulty  of  striking  a balance  between  an  exposure 
short  enough  to  stop  any  movement  in  the  subject, 
but  long  enough  to  give  a developable  image  on  the 
plate  is  made  more  difficult,  whilst  a further  factor 
which  requires  to  be  taken  into  consideration  at  times 
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is  the  avoidance  of  distortion  due  to  the  fact  that  the 
focal-plane  shutter  exposes  the  plate  not  all  at  once  but 
in  successive  bands  or  sections  as  it  were,  each  the 
width  of  the  curtain-aperture. 

In  all  high-speed  work  it  is  the  sub- 
ject  and  its  sharp  rendering  which 
comes  first.  Ideas  of  correct  exposure 
of  the  plate  on  the  lines  customary  in  ordinary  photog- 
raphy must  be  given  second  place.  Up  to  a speed  of 
about  one-three-hundredth  of  a second  it  is  fairly 
possible  to  make  negatives  which  are  fully  and  correctly 
exposed  in  the  sense  that  those  made  by  time  in  a view- 
camera  are  fully  and  correctly  exposed.  But  at  higher 
speeds  than  that  one-three  hundredth  to  one -one- 
thousandth — it  is  largely  a matter  of  making  the  most 
of  the  light-action  which  the  plate  has  received.  Don’t 
take  this  as  representing  work  in  this  region  of  higher 
speed  to  consist  of  feats  of  skill  or  chance  successes.  A 
very  large  proportion  of  ordinary  hand-camera  nega- 
tive-making is  marked  by  exposure  which  comes  very 
far  short  of  what  is  correct  or  full  but  is  acceptable  all 
the  same.  What  I am  seeking  to  enforce  is  that  an 
exposure  of  one-five-hundredth  or  one-one-thousandth 
of  a second  may  be  given  under  conditions  when  in 
strict  accordance  with  exposure  tables  one-one-hun- 
dredth or  one-two-hundredth  ought  to  be  given  and 
the  result  will  not  be  altogether  disappointing.  The 
character  of  the  plate  and  its  method  of  develop- 
ment play  their  part,  in  addition  to  the  fact  that  in 
high-speed  work  it  is  the  form  or  drawing  of  the  sub- 
ject which  is  the  chief  consideration.  The  correctness 
of  the  scale  of  tones,  for  which  correct  exposure  is  a 
most  essential  condition,  is  of  secondary  importance. 
In  the  early  days  of  the  focal-plane  shutter  dry-plates 
were  a good  deal  less  sensitive  than  the  ultra-rapid 
emulsions  now  obtainable,  and  it  was  not  possible  then 
to  think  chiefly  of  arresting  motion  and  to  let  the  ex- 
posure of  the  plate  take  care  of  itself.  While  modern 
improvements  in  plates  have  not  been  altogether  such 
as  to  allow  us  to  take  their  speed  as  sufficient  for  all 
high-speed  work  in  reasonably  good  conditions,  they 
are  so  much  nearer  to  that  ideal  that  in  a very  great 


320 


THE  PHOTO-MINIATURE 


deal  of  work  we  can  make  the  speed  of  the  moving 
subject  the  basis  for  the  setting  of  the  shutter  and  need 
not  fear  that  the  plate  will  thereby  receive  a hopelessly 
insufficient  exposure. 

. Apart  from  the  actual  speed  of  the 
object,  the  speed  of  movement  of  the 
image  on  the  plate  depends  on  two 
things:  (i)  The  direction  of  the  moving  object  in 

relation  to  the  axis  of  the  lens  and  (2)  the  relative  size 
of  the  image  or,  in  other  words,  the  scale  of  reproduc- 
tion. The  image  is  larger  and  therefore  moves  faster 
the  nearer  it  is  to  the  camera  or  the  longer  the  focus  of 
the  lens.  As  regards  securing  sharp  definition  of  a 
moving  object,  it  doesn’t  matter  whether  an  image  of  a 
certain  size  is  secured  by  a near,  standpoint  or  by  the 
use  of  a lens  of  longer  focus  further  away.  The  latter 
plan,  as  we  shall  see,  has  advantages  over  the  former. 

. First  think  of  factor  No.  i.  If  the 

of  Mo^vement  object  is  moving  straight  toward  the 
camera — let  us  suppose  exactly  along 
the  lens  axis — the  image  as  a whole  does  not  move  on 
the  plate.  It  only  gets  larger.  On  the  other  hand  if  the 
object  moves  directly  across  the  field  of  view,  that  is 
at  right  angles  to  the  lens-axis,  the  movement  of  the 
image  is  at  its  maximum.  In  practical  work  this  is  one 
of  the  first  things  to  recognize.  Comparatively  few 
sporting  subjects  can  be  taken  “dead  on:”  it  is  out  of 
the  question  to  plant  oneself  right  in  the  path  of  run- 
ners or  a horse-race,  apart  from  the  unsatisfactory 
nature  of  the  photographs  so  obtained.  On  the  other 
hand  if  the  subject  is  passing  straight  across  the  field 
of  view,  the  result  is  equally  unpleasing  pictorially 
whilst  the  exposure  requires  to  be  something  very  much 
shorter  in  order  to  avoid  blur  due  to  movement  of  the 
image.  Therefore  on  both  counts,  the  best  plan  is  to 
take  a position  so  that  the  lens  points  in  a direction 
about  “half  and  between”  these  two  extremes,  as  illus- 
trated in  Fig.  7.  In  other  words  not  as  at  A or  B but 
as  C or  D so  that  the  direction  of  the  moving  object 
makes  an  angle  C (45°)  or  D (30°)  with  the  lens-axis. 
In  these  circumstances  the  shutter  requires  to  be  worked 
at  a speed  about  two-thirds  that  necessary  in  position 


FOCAL-PLANE  PHOTOGRAPHY 


321 


A,  though  about  twice  that  required  in  position  B.  In 
taking  up  this  mid-angle  position  everything  depends 
on  the  distance  one  wishes  to  be  from  the  object  at  the 
chosen  instant  of  exposure  which  brings  us  to  the 
next  point,  i.  e.  relative  size  of  image. 

The  basis  of  all  calculation  here  is  that 
of  Image  proportion  of  the  image  on  the 

screen  to  the  actual  movement  of  the 
object  is  exactly  the  same  proportion  as  the  size  of  the 
image  to  the  size  of  the  object.  The  object  may  be 


traveling  at  a high  speed,  but  if  the  image  is  minute  on 
the  screen  through  the  great  distance  of  the  object  or 
the  short  focal  length  of  the  lens  the  movement  of  the 
object  will  be  minute  and  vice  versa.  How  then  are  we 
to  make  allowance  for  different  distances  and  focal 
lengths  of  lens  in  fixing  on  a standard  for  working? 
Very  simply,  by  leaving  these  things  out  of  account 
and  fixing  on  an  image  of  a certain  size.  As  a rule  the 
subject  will  be  a man  or  a horse,  the  height  of  either 
of  which  may  be  taken  as  6 feet.  A convenient  size  for 
the  image  is  inches  which  is  a degree  of  reduction 
of  one-fiftieth. 
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Now  perhaps  we  begin  to  see  some 
from  Object  emerging  from  the  chaos  of  these 

questions.  If  we  remember  our  optical 
rules,  or,  alternatively,  if  we  can  refer  to  The  Photo- 
miniature No.  140,  we  shall  know  that  for  an  image 
one-fiftieth  the  size  of  the  object,  the  distance  from  one 
to  the  other,  or  nearly  enough  for  practical  purposes,  is 
fifty  times  the  focal  length  of  the  lens.  That  is  to  say 
for  a i>^-inch  image  of  a 6-foot  man  or  horse  the  dis- 
tances of  the  camera  with  lenses  of  various  focal  length 
are  as  follow: 


Lens — focal  length 

Distance 

Lens — focal  length 

Distance 

Inches 

Feet 

Inches 

Feet 

5 

21 

12 

SO 

6 

25 

14 

59 

7 

29 

16 

68 

8 

33 

18 

76 

10 

43 

20 

84 

These  are  rough  indications  to  go  by  but  it  is  not 
necessary  to  remember  or  judge  them  when  using  a 
reflex:  a couple  of  pencil  marks  inches  apart  on  the 
focusing-screen  will  serve  for  adjusting  matters. 
Though  the  subject  proper  will  not  be  available  before- 
hand for  this  purpose,  it  is  almost  always  possible  to 
find  a man  standing  where  it  is  intended  the  subject 
should  be  and  to  take  such  a position  for  the  camera 
that  his  image  just  about  fills  the  space  between  the 
two  marks. 

So  here  we  have  roughed  out  a sys- 
^ ^ i^-inch  image  of  the  human 

or  equine  subject  on  the  focusing-screen, 
and  at  the  same  time  a standpoint  for  the  camera  such 
that  the  subject  presents  itself  about  half  sideways-on 
(C  or  D,  Fig.  7),  or  rather  will  do  so  when  it  gets  to  the 
point  at  which  the  exposure  is  to  be  made.  More  often 
than  not,  one  knows  what  its  course  will  be  and  can 
judge  this  latter.  At  the  same  time  let  it  be  understood 
that  this  is  not  a hard-and-fast  rule  but  on  the  con- 
trary one  to  be  departed  from  as  circumstances  suggest. 
It  does,  however,  provide  a basis  by  which  to  judge 
variations  which  are  needed  or  advisable.  If  the  image 
is  larger  we  know  the  exposure  most  be  shorter:  if  it  is 
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Ifs  life  and  action  in  pictures  that 
make  them  attractive 

HE  graceful  dive  of  the  expert  swimmer;  the 


pole  vaulter  clearing  the  bar  by  an  inch;  the 
racing  motor  skidding  in  a cloud  of  dust,  around  the 
curve;  the  hawk  rising  from  the  ground  with  its  prey; 
the  elusive  expressions  and  natural,  easy  poses  of  the 
youngsters  caught  unprepared— pictures  in  unlimited 
variety  that  are  different — that  hold  the  interest  be- 
cause they  tell  a story.  You  can  get  them  easily  with 
a Graflex,  where  other  cameras  would  fail.  And  the 
pictures  are  just  as  you  want  them — because  you  see  in 
the  camera,  a full  picture  size  reflection  of  the  subject. 
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(FORMERLY  HALOID  FLEXO) 

A Paper  that*s  Right  for  the 
Amateur  Finisher 

SjJicient 

Haloid  Rito  is  thoroughly  dependable  for 
every  package  is  like  every  other  package  as 
to  speed,  as  to  contrast,  and  as  to  the  clean 
crisp  character  of  the  stock.  It  is  therefore 
an  ejjicient  medium  for  the  busy  finuher. 
Economical 

N othing  but  large  production  and  standardized 
processes  make  possible  the  big  value  found 
in  Haloid  Rito.  The  following  condensed 
price-list  tells  its  own  story  of  economy: 

Per  500  sheet  pscka(e 

Slagle  Weight  Site  Doable  Weight 

2.00  2H  X 3H  8.76 

3.50  3«  X 4H  4.40 

4.00  8H  X 6H  4.06 

4.76  4 X 6 6.60 

7.26  5 X 7 ».00 

Try  a box  of  ^OO  sheen — Today 

THE  HALOID  COMPANY 

ROCHESTER,  N.  Y. 

225  Fifth  Ayenue  68  W.  Wsahingtoa  St. 
New  York  City  Chieago,  IlL 
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RUBY 
REFLEX 

WITH 
WORLD 
FAMOUS 

F:  4.5  Cooke  Lenses 

AUTOMATIC  SHUTTER 

One  turn  of  knob  adjusts  shutter  for  any  exposure  from 
iVth  to  ToVo th  of  second 

REVOLVING  BACK 

Long  Extension,  Rising  and  Falling  Front 

Made  by  Thornton- Pickard,  England,  Circular  on  request. 

Price:  2Jix3J4  $110;  334x4M$130;  4x5  $160 
(AT  YOUR  DEALER’S) 

WILLOUGHBY’S 

U.  S.  A.  Sales  Agents 

1 10  West  32d  Street  New  York 
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Made  in  U.  S.  A. 


“Sagamore”  Products 


ALSO 


Metol 

Amidol 

Glycin 

Paradel 

Saganol 


“Agfa”  Products 

Metol  

Ortol 
Glycin 
Amidol 
Rodinal 

Blitzlicht  Flash  Powder 


Made  in 
Germany 


SAGAMORE  CHEMICAL  CO.,  Inc. 

GEORGE  L.  BARROWS,  President 
120-122  West  31st  Street,  New  York 

ONLY  AMERICAN  AGENTS 
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Thousands  of  users  of  Graflex,  Reflex 
2uid  other  reflecting  cameras  enthusi- 
astically endorse 

The  VELOSTIGMAT,  Series  II.  F:4.5 

— for  extreme  speed 

The  VERITO,  Soft-focus  F:4 

— for  artistic  diffusion 

High-speed  pictures,  such  as  auto  races,  aeroplanes  in  flight,  and 
all  outdoor  sports  are  rendered  by  the  VELOSTIGMAT  with  clean- 
cut,  sparkling  definition.  Its  unusual  speed  of  F:4.5  accommodates 
the  highest  shutter  speed  of  which  reflecting  cameras  are  capable. 

For  pictorial  effects,  the  VERITO  is  being  popularly  used  with 
cameras  of  this  type.  Whether  employed  interchangeably  with  a high- 
speed anastigmat  for  making  negatives  direct,  or  for  enlarging  from 
sharp  negatives,  it  renders  a beautiful  and  variable  degree  of  softness. 

Our  handsome  illustrated  catalog  and  handbook  of  lens  information 
will  be  sent  you  gratis  if  you  mention  this  magazine. 

WOLLENSAK  OPTICAL  COMPANY 

Rochester  New  York 


You  will  positively 
make  better  pictures 
after  you  have  read  what 
John  Wallace  Gillies  has  to  say  about 

The  Significance  of  Design 

in  Picture  Making  by  Photography 

Colloquially  speaking — “It’s  a corker  of  a 
book”  and  gives  you  “the  right  dope”  with  “a 
kick  in  it.”  Ask  your  dealer  for  “The  Photo- 
Miniature”  No.  176. 

PRICE  40  CENTS 

TENNANT  AND  WARD,  103  Park  Ave.,  N.  Y. 
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Vital  in  Photography 
With  Reflex  Cameras  and 
Focal  Plane  Shutters 

CRAMER 

Hi-Speed 

Acknowledged  to  be 
the  most  rapid  plate  in  the  world 

G.  CRAMER  DRY  PLATE  CO. 

NEW  YORK  ST.  LOUIS  CHICAGO 


GRAFLEX  HEADQUARTERS  OF  AMERICA 

We  specialize  on  Graflex  and  other  Reflex 
Cameras  and  have  the  largest  assortment  of 
them,  both  new  and  used,  always  in  stock. 

A Bargain  list  full  of  wonderful  bargains  in 
Graflex,  Reflex,  Kodaks  and  Cameras.  Send 
for  your  copy  at  once. 

GRAFLEX  HEADQUARTERS  OF  AMERICA 

BASS  CAMERA  COMPANY 

109  N.  Dearborn  St.  Chicago,  U.  S.  A. 


Make  Money  with  the  Camera 

MARKETING  PHOTOGRAPHS 
FOR  ADVERTISERS 

A practical  guide  to  this  profitable  field — for  amateurs,  profession- 
als, and  commercial  men.  Full  details.  All  the  possibilities.  Illustrated. 

THE  PHOTO-MINIATURE  No.  177.  Price  40  cents 
At  your  dealer's  or  postfree  from 

TENNANT  & WARD  - - 103  Park  Avenue,  New  York 
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COERZ  LOSSES 

FOR  REFLECTING-CAMERAS 

The  marked  advantage  of  a reflecting-camera  depends  as 
much  upon  the  wise  selection  of  an  efficient  lens  as  it  does  upon 
the  focal-plane  shutter.  For  over  twenty-five  years  GOERZ 
LENSES  have  been  used  successfully  on  reflecting-cameras  and 
have  met  every  technical  and  artistic  requirement.  The  famous 
GOERZ  CELOR  F/4.5 — F/5.5  and  the  new  popular 
GOERZ  DQGMAR  F/4.5 — F/5.5  are  lenses  especially 
adapted  to  high-speed  reflecting-cameras  of  all  types.  Your 
dealers  will  be  glad  to  tell  you  about  them  or  write  us  direct 
for  the  latest  descriptive  matter. 

C.  P.  GOERZ  AMERICAN  OPTICAL  COMPANY 

317-F  EAST  THIRTY-FOURTH  STREET,  NEW  YORK  CITY 


PRESS  PHOTOGRAPHERS  AND  ALL 
REFLEX  AND  GRAFLEX  CAMERA  WORKERS 
PLEASE  NOTE 

We  can  supply  you  at  once  with 

MARION  RECORD  PLATES 

ACTUAL  SPEED  500  H & D 

The  fastest  fogless  plates  in  the  world.  Ideal 
for  cloudy  days  and  late  afternoons.  Used  by 
nearly  all  press  photographers. 

Per  dozen  Per  dozen 

3V4x4Vi $0.90  6V2X8V2 $3.20 

4x5 1.30  8x10 4.80 

5x7 2.20  11x14 12.00 

1/  ordering  by  mail,  add  sufficient  for  parcel  post  charges 
to  the  above  prices 

JOHN  WANAMAKER  (Photographic  Section) 
PHILADELPHIA  - Sole  American  Distributors 
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Success  in  any  present  day  business  demands  the  employ- 
ment of  highly  specialized  tools,  methods  and  equipment. 


HAMMER  PLATES 


meet  these  demands.  They  minimize  the  element  of  un- 
certainty and  insure  the  maximum  of  success  in  negative 
making. 

Hammer’s  Special  Extra  Fast  (red  label)  and  Extra  Fast  (blue  label) 
Plates  for  reflex  camera  work  and  Hammer’s  Extra  Fast  Ortho- 
chromatic  and  D.  C.  Orthochromatic  Plates  for  color-values. 


HAMMER  DRY-PLATE  COMPANY 


If  you  have  reached  the  stage  where 
you  demand  control  of  the  pro- 
cesses you  use— read 

THE  PHOTO-MINIATURE:  No.  178 


PHOTOGRAPHY 
AS  A CRAFT 


Wherein  you  will  find  a cleverly  worked  out  scheme  for 
obtaining  a definite  result  by  modification  and  control 
in  exposure,  development  and  printing 


At  your  dealer’s:  40  cents,  or  postfree  from 
Tennant  & Ward,  103  Park  Avenue,  New  York 


Ohio  Avenue  and  Miami  St. 


St.  Louis,  Mo. 


By  T.  O’Conor  Sloane,  Jr. 
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The  P & S Newest  Product 

The  “SYNTHETIC”  Lens 

Series  VI. F: 5 

The  most  easily  manipulated  lens  for  pictorial  work 

ever  constructed,  of  great  speed  and  splendid  quality; 
made  especially 

for  GRAFLEX  Cameras 

enabling  the  front  door  always  to  close  with  the  lens 
in  position.  Send  for  illustrated  catalogue. 

PINKHAM  & SMITH  COMPANY 

292  Boylston  St.,  and  13  Bromfield  St.  - BOSTON,  MASS. 

am  sending  you  an  enlargement  made  with  the 
**  Synthetic " and  my  Graftex.  / have  never  seen  a lens  that 
would  handle  that  subject  half  as  well  as  this  wonderful  piece 
of  glass.  The  possibilities  of  pictorial  photography  are  in- 
creased fully  100  per  cent  by  the  **  Synthetic.** — J.  W.  N. 


Advanced  amateurs  and  professionals  know  that  for 
durability,  cleanliness  and  chemical  inactivity  there 
is  no  material  out  of  which  developing  trays,  fixing 
boxes  and  stirring  rods  are  made  diat  is  quite  the 
equal  of  genuine  HARD  RUBBER 

AMERICAN  HARD  RUBBER  COMPANY 

11  Mercer  Street,  New  York,  U.  S.  A. 


PEERLESS 

JAPANESE  TRANSPARENT  WATER  COLORS 

(MADE  IN  U.  S.  A.) 

The  original  and  only  **  self-blending  colors  ** 

These  colors  are  the  acknowledged  standard  photographic  colors 
throughout  the  world  today 

Put  up  in  color  films,  liquids,  in  bound  booklets,  outfit  boxes  with  brushes,  etc. 
Our  research  laboratories  have  just  finished  compounding  a line  of  Dye-Toning 
colors  for  coloring  films,  lantern  slides,  etc.,  in  most  wonderfully  brilliant  tints. 
All  the  prismatic  colors  and  their  intermediates — 20  colors — are  offered.  Write 
for  further  information, 

JAPANESE  WATER  COLOR  COMPANY,  Rochester.  N.Y.,  U.S.  A. 
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is  a monthly  magazine  of  photographic  information,  edited 
by  John  A.  Tennant,  for  the  man  who  wants  the  plain  facts 
about  one  thing  at  a time.  It  is  unique  among  photogra< 
phic  journals  in  the  following  vital  points.  Q Each 
number  is  a complete  book  in  itself.  Each  number  deals 
with  a different  subject  and  tells  all  worth  knowing  about 
its  subject.  Q Its  information  is  fresh  and  original, 
simply  written,  without  waste  of  words  or  space,  by 
practical  workers  from  actual  experience.  Always  clear 
and  to  the  point,  comprehensive,  not  long-winded.  It 

is  carefully  edited,  well  printed  and  linen-stitched  so  that 
it  opens  Rat  like  a book  for  easy  reading.  Its  pages  are 
compactly  filled,  giving  as  much  information  as  the  average 
dollar  book,  in  flexible  form,  fitting  the  coat-pocket. 

A complete  set  of  the  magazine  forms  the  most  compre- 
hensive library  of  photographic  information  in  the  English 
language.  Apply  to  American  publishers  for  quotation  on 
complete  sets.  A list  of  the  numbers  in  print  is  given  on 
the  following  page.  Many  numbers  are  going  out  of  print. 
Get  what  you  want  now,  before  it  is  too  late. 

PUBLISHED  BY  TENNANT  AND  WARD 
AT  103  PARK  AVENUE,  NEW  YORK 
Chicago  Wholesale  Agents:  Burke  and  James,  Inc. 
Agents  for  Great  Britain:  Houghton's,  Ltd.,  London 
Agents  for  Australasia:  Kodak  (Australasia)  Ltd.,  Sydney 
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!The  Photo -Miniature  Series 

I OF  PRACTICAL  HANDBOOKS  ON  PHOTOGRAPHY 


. A List  of  Numbers  Obtainable  From  Most  Dealers: 

( No. 

' 179:  PHOTOGRAPHIC  EMULSIONS 
' 178:  PHOTOGRAPHY  AS  A CRAFT 
177:  PHOTOGRAPHS  FOR  ADVERTISERS 
I 176:  SIGNIFICANCE  OF  DESIGN  IN  PICTURE  MAKING 
I 175:  STEREOSCOPIC  PHOTOGRAPHY 
174:  HOME  AND  GARDEN  PORTRAITURE 
173:  Second  Series:  FIGURES,  FACTS  AND  FORMULiE 
172:  THE  HANDS  IN  PORTRAITURE 
\ 171:  RETOUCHING  AND  IMPROVING  NEGATIVES 
* 170:  CLOUDLAND  AND  SKY 
I 169:  PHOTOGRAPHIC  WORDS  AND  PHRASES 
i 168:  HOW  TO  DEVELOP  THE  NEGATIVE 
67:  MODERN  PHOTOGRAPHIC  DEVELOPERS 
61:  SPORTS  AND  THE  CAMERA 
60:  LANDSCAPE  PHOTOGRAPHY 
59:  SUCCESS  WITH  THE  HAND  CAMERA 
58:  PHOTOGRAPHIC  APPARATUS— MADE  AT  HOME 
57:  EXPOSURE  INDOORS 
56:  COPYING  METHODS 
55:  PHOTOGRAPHY  IN  WINTER 
54:  PHOTOGRAPHIC  PRINTING  PAPERS 
53:  OPTICAL  NOTIONS  FOR  PHOTOGRAPHERS 
52:  PHOTOGRAPHING  THE  CHILDREN 
51:  REFLEX  CAMERAS  AND  FOCAL-PLANE  SHUTTERS 
48:  FAILURES— AND  WHY:  IN  PRINTING  AND  ENLARGING 
46:  SUCCESS  WITH  THE  POCKET  CAMERA 
42:  PROFITABLE  PROCESSES  (PRINTING  ON  FABRICS;  WATCH 
DIALS,  ETC. ; PSEUDO  ENAMELS ; ON  CHINA,  METAL,  ETC.) 
15:  PLATINUM  PRINTING 
02:  TRIMMING,  MOUNTING  AND  FRAMING 
96:  LEAVES  FROM  AN  AMATEUR’S  NOTEBOOK 
93*  DEVELOPMENT  (GASLIGHT)  PAPERS 
73:  PANORAMIC  PHOTOGRAPHY 
60:  WHO  DISCOVERED  PHOTOGRAPHY? 

52:  AERIAL,  KITE  AND  BALLOON  PHOTOGRAPHY 


PRICE  PER  COPY,  40  CENTS  (Abroad  l/io) 
SUBSCRIPTION,  PER  YEAR  $4.00  (Abroad  16/-) 

For  Numbers  your  Dealer  cannot  supply,  Write  to 

TENNANT  AND  WARD,  PUBLISHERS 

103  PARK  AVENUE,  NEW  YORK,  U.S.A. 
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The  Photo-Miniature;  No,  173 

(Second  Series) 

FIGURES, 
FACTS  AND 
FORMULAS  OF 
PHOTOGRAPHY 

A new  collection  supple- 
menting the  First  Series, 
published  in  1914,  and 
bringing  together  the  most 
useful  methods,  formulas 
and  processes  published 
from  1915  to  the  end  of 
1918. 

FOCUSING 

COPYING  AND  ENLARGING 

DARKROOM  WORK 

DEVELOPERS 

DEVELOPMENT 

FIXING  SOLUTIONS 

NEW  METHODS 
OF  INTENSIFICATION 
AND  REDUCTION 

PRINTING  METHODS 

SEPIA  TONING 

DRY  AND  WET  STRIPPING 

LRY  MOUNTING 

OPAQUES,  COLORING, 
VARNISHES,  CEMENTS, 
SAVING  WASTES 

Invaluable  for  reference. 
A money  and  time  saver 

Price  40  cents  postfree 

TENNANT^  AND  WARD 

103  PARK  AVENUE  NEW  YORK 


The  Photo-Miniature : No.  169 

PHOTOGRAPHIC 
WORDS  AND 
PHRASES 

A pocket  dictionary 
of  the  technical 
words  and  phrases 
used  in  current 
photography,  with 
a clear  explanation 
of  their  meaning, 

A marvel  of  pithy 
condensation,  in- 
dispensable to  the 
beginner  and  useful 
to  the  most  expert 
worker  in  photog- 
raphy. 

It  gives  the  exact 
significance  of  all 
the  photographic 
terms  in  use — most 
of  which  the 
average  man  has 
forgotten,  if  he  ever 
knew. 

You  need  it 

Price  40  cents  postfree 

TENNANT  AND  WARD 

103  PARK  AVENUE  NEW  YORK 
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smaller,  we  can  do  with  a rather  longer  time  for  the 
benefit  of  the  plate. 

Under  the  conditions  defined  in  the 
ShS«er  Speeds  Previous  paragraph  fair  indications  of 
shutter-speed  are  as  follows: 


Horses,  galloping  or  Diving 1/600 

jumping 1/900  Golf  and  Tennis  . . i/iooo 

Horses,  trotting  . . . 1/800  High  jump 1/800 

Cycle-  (no^  motor)  Vehicles  (10  miles 

racing i/Soo  per  hour) 1/200 

Foot-racing 1/500  Pedestrians 1/80 

Fast  skating  ....  1/700 


If  the  subjects  are  moving  across  the  field  of  view 
these  exposures  require  to  be  about  one-third  faster, 
that  is  to  say  the  lower  figure  in  the  number  for  the 
fraction  of  a second  requires  to  be  about  half  as  much 
again — one-nine-hundredth  instead  of  one-six-hun- 
dredth.  If,  however,  the  subjects  are  coming  end-on 
to  the  camera,  exposures  can  be  about  twice  as  long. 
As  regards  the  size  of  image,  one-half  the  size  will  allow 
twice  the  exposure  whilst  one  double  the  size  w'ould 
need  doubling  the  speed  of  the  shutter.  But  the  latter 
is  not  a practicable  program  for  the  fast  subjects,  on 
account  not  only  of  the  incapacity  of  shutters  but  also 
of  the  inadequate  exposure  of  the  plate.  The  useful 
limit  as  regards  size  is  marked,  for  fast  subjects,  by  the 
inches  and  it  is  better  to  depart  from  it  in  the  other 
direction  of  a smaller  image  and  a greater  degree  of 
enlargement  of  the  negative. 

In  drafting  the  foregoing  suggested 
Mov^ent  exposures,  the  basis,  derived  from  both 
experience  and  calculation,  has  been 
that  of  the  rate  of  movement  of  the  object  as  a whole. 
But  it  must  not  be  forgotten  that  apart  from  this 
motion,  say  of  a runner  or  a cycle,  there  is  a still  more 
rapid  movement  of  the  legs  or  the  spokes  of  the  wheels. 
To  get  this  part-movement  of  the  subject  sharp  on  the 
plate  the  exposure  must  be  considerably  shorter,  say, 
one-eight-hundredth  or  one-one-thousandth  where  one- 
five-hundredth  would  be  quite  enough  for  the  general 
forward  movement.  Other  subjects  like  diving,  skat- 
ing or  the  long  jump  do  not  come  within  this  category: 
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the  movement  of  arms  or  legs  is  not  an  extra  to  that 
of  the  body.  In  the  case  of  galloping  or  fast-trot- 
ting  horses  or  high-speed  automobiles,  one  is  usually 
working  at  the  highest  speed  of  the  shutter  and  the 
only  way  to  get  greater  sharpness  of  moving  legs  or 
wheels  is  to  have  a smaller  image. 

One  thing  which  also  requires  to  be 

Mo^eSSIt-Bl^  shortcoming  of 

the  shutter  in  the  way  of  insufficient 
speed  is  aggravated  if  the  subject  is  not  in  really  sharp 
focus.  Of  course  the  two  things  are  quite  distinct  and 
it  is  easy  to  tell  from  the  negative,  especially  with  the 
aid  of  a magnifier,  which  is  the  cause  of  unsharpness. 
But  if  the  cause  is  movement  of  the  image  during  ex- 
posure, it  is  clear  that  such  blur  will  be  greater  if  the 
moving  image  is  itself  bigger  than  it  should  be  through 
faulty  focusing.  This  is  liable  to  creep  in  particularly 
in  dealing  with  sharply  defined  objects  such  as  swords 
and  lances  in  military  sports,  the  club  of  the  golfer,  or 
the  racquet  of  the  lacrosse  player. 

I referred  in  the  beginning  to  the  use 
of  a swing  front  to  a reflex  in  high-speed 
work.  The  movement  is  very  useful 
because  it  often  enables  one  to  get  depth  of  focus  v/ith- 
out  reducing  the  aperture  of  the  lens.  The  most  useful 
form  of  the  movement  is  that  of  Adams  and  embodied 
in  the  “Videx”  reflex  by  which  the  lens  can  be  swung 
up  or  down  or  to  the  right  or  left  (that  is  around  a hori- 
zontal or  vertical  axis)  according  to  the  way  the  lens- 
panel  is  placed  on  the  camera  front.  Most  other  cameras 
have  only  the  up-and-down  swing  if  they  have  any  at 
all,  whereas  the  sideway  swing  is  the  most  generally 
useful.  The  up-and-down  swing  helps  to  bring  the 
foreground  and  distance  (or  mid  distance)  into  focus 
without  stopping  down,  whilst  the  sideway  swing  does 
the  same  for  parts  of  the  subject  extended  horizontally 
across  the  field  and  receding  from  left  to  right  or  vice 
versa.  This  latter  is  of  more  common  occurrence,  for 
example  a group  of  runners  approaching  the  camera, 
say,  from  right  to  left  in  a diagonal  direction.  In  this 
case  the  lens  has  only  to  be  swung  more  or  less  toward 
the  left  and  the  subject  focused  on  the  screen  with  it 
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so  swung  in  order  to  get  the  foremost  man  into  focus 
at  the  same  time  as  those  behind.  In  the  opposite 
case — figures  approaching  from  left  to  right  with  the 
camera  pointed  at  an  angle  of  45°  or  30°  to  the  line  of 
travel  (the  C or  D position  of  Fig.  7) — the  rule  is  to  use 
the  lens  swung  toward  the  right.  Try  out  this  rule  on 
standing  figures  and  you  will  be  able  to  judge  of  the 
amount  of  swing  which  is  necessary.  Care  must  be 
exercised  in  the  use  of  this  movement.  If  you  swing 
the  lens  in  the  wrong  direction  you  can  make  matters  so 
much  worse.  The  principle  to  bear  in  mind  is  that  the 
lens  should  be  swung  so  that  it  points  further  away 
from  the  more  distant  part  of  the  subject.  By  so  do- 
ing the  rays  of  light  forming  the  image  of  this  part 
are  skewed  round,  so  to  speak,  and  the  surface  in  which 
sharp  focus  of  near  and  distant  is  obtained,  instead  of 
being  at  an  angle  to  the  plate,  comes  more  nearly  into 
alignment  with  it — an  aid  to  better  definition. 

A lot  has  been  said  in  the  way  of  con- 
Distortion  demning  the  focal-plane  shutter  on  the 
ground  that  the  image  of  a moving 
object  is  formed  piecemeal  on  the  plate  and  not  all  at 
once  as  with  a lens-shutter.  For  that  reason,  so  we  are 
told,  the  results  with  the  focal-plane  shutter  must 
suffer  from  distortion  due  to  movement  of  the  image 
during  the  whole  period  of  exposure.  In  theory  that 
cannot  be  denied;  in  practice,  as  represented  by  per- 
haps nine-tenths  of  one’s  work,  it  is  negligible,  and  in 
the  case  of  the  remaining  tenth  any  distortion  effect 
can  be  avoided  by  appropriate  use  of  the  shutter. 

„ . Suppose  you  are  photographing  a 

runner  moving  across  the  field  of  view 
and  are  using  the  shutter  so  that  the 
curtain  runs  from  top  to  bottom  of  the  plate.  The  image 
being  inverted  on  the  plate,  and  the  direction  of  move- 
ment of  the  image  of  the  figure  being  opposite  to  that 
of  the  figure  itself,  it  follows  that  as  the  curtain-aper- 
ture comes  down  over  the  plate  the  feet  or  legs  are 
exposed  first  and  the  head  last.  Hence  the  upper  parts 
of  the  body  have  had  a minute  fraction  of  a second  in 
which  to  move  forward  and  therefore  the  figure  may  be 
rendered  as  leaning  forward  rather  more  than  it  act- 
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ually  is.  That  is  one  way  in  which  distortion  can  con- 
ceivably occur,  the  effect  taking  the  form  of  an  angling 
of  an  upright  subject  one  way  or  the  other  according 
as  the  curtain-aperture  uncovers  feet  or  head  first. 
Another  way  in  which  distortion  may  creep  in  is  when 
the  curtain-aperture  (on  exposure)  follows  the  image  of 
the  moving  subject.  The  effect  in  that  case  would  be  to 
lengthen  or  draw  out  the  image  of  the  subject. 

Let  it  be  understood  that  so  far  as 
Precautions  average  high-speed  work — sports  sub- 
jects and  the  like — this  distortion  effect 
can  be  put  among  the  “would  be’s”  and  “perhaps’s” — 
a pure  bogey.  It  certainly  is  often  marked  in  subjects 
moving  at  an  excessively  high  speed,  such  as  racing 
automobiles,  but  apart  from  focal-plane  photographs 
themselves  the  best  answer  to  critics  of  the  shutter  is 
the  fact  that  some  years  ago  a German  professor  found 
it  necessary  to  take  as  his  subject  a 20-inch  disk  rotating 
at  the  rate  of  400  revolutions  per  minute  and  placed 
only  4 feet  from  the  camera  in  order  to  demonstrate 
the  distortive  effects  of  the  moving  slit.  However  it  is 
of  service  to  state  the  conditions  in  which  distortion  is 
least  liable  to  occur.  This  is  when  the  moving  image 
of  the  object  is  met  by  the  moving  curtain-aperture,  i.  e. 
when  they  pass  each  other  like  two  trains  on  a double 
track.  Since  the  image  moves  in  a direction  opposite 
to  that  of  the  object,  the  rule  is  to  hold  the  camera  so 
that  the  travel  of  the  curtain-aperture  corresponds  with 
that  of  the  object.  In  most  reflex  cameras  the  curtain 
runs  from  top  to  bottom  which  is  the  best  position  for 
divers  and  falling  objects.  For  objects  moving  right 
to  left  or  vice  versa,  the  best  position  is  with  the  camera 
held  on  one  side  or  the  other  which  means  that  one 
must  discard  the  viewing  of  the  image  on  the  screen, 
must  focus  beforehand  on  a given  spot,  sight  along  the 
closed  camera  and  make  the  exposure  when  the  moving 
subject  has  reached  the  appointed  place.  This  is  not 
an  impossible  method  but  actually  the  regular  prac- 
tice of  press  photographers.  It  will  serve  to  avoid  the 
slanting  automobiles  which  one  so  often  sees  in  the 
newspapers  but  it  is  an  unnecessary  refinement  for 
subjects  of  less  extreme  speed. 
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In  high-speed  work  a long-focus  lens 
^°Lenses'*^  offers  several  distinct  advantages.  Very 
often  at  public  sports  it  allows  one,  from 
an  ordinary  seat  in  the  spectators’  stand,  to  do  as  well 
as  the  privileged  press  photographers  in  the  enclosure. 
In  photographing  sports  like  throwing  the  hammer  or 
putting  the  weight  it  removes  one  from  positive  danger. 
Moreover  there  is  scarcely  a single  subject  the  “drawing” 
of  perspective  of  which  is  not  vastly  better  when  taken 
with  a 1 5-  or  20-inch  lens  as  compared  with  the  average 
6 or  8 inches.  In  fact,  subjects  like  football  or  baseball, 
in  which  the  players  may  move  about  anywhere  over  a 
wide  field,  can  hardly  be  tackled  at  all  except  with  a 
long  focus.  In  Britain,  the  press  photographers  of 
phases  in  a big  football  match  are  almost  always  taken 
with  a reflex  of  4 x 5 or  5x7  size  fitted  with  a large- 
aperture  lens  of  20  or  30  inches  focus  and  mounted 
high  up  on  a massive  tripod,  placed  right  off  the  field. 
In  such  circumstances,  when  one  is  working  to  get  a 
figure  of  a given  size,  the  long-focus  lens  is  really  at  a 
light  advantage  as  regards  depth  of  focus. 

Fortunately  it  is  not  necessary  to  use 
ExtensSn^^  reflex  cameras  at  the  long  extension 
necessary  for  a long-focus  lens  of  the 
ordinary  kind;  within  the  last  few  years  opticians  have 
introduced  a type  of  lens — a fixed-focus  telephoto — 
which  is  just  the  thing  for  high-speed  work.  Unlike 
other  telephotos,  the  aperture  is  large,  //4.5  to  //6.8, 
whilst  the  camera  extension  required  is  just  about  one- 
half  the  focal  length.  The  two  lenses  of  this  class  which 
have  been  most  used  are  the  “Telecentric”  of  Ross  and 
the  “Large  Adon”  of  Dallmeyer.  The  “Telecentrics” 
range  from  9 to  17  inches  focus  (camera  extensions, 
S^2  to  11^2  inches);  the  “Adons”  from  12  to  20  inches 
focus  (camera  extensions,  6 to  8 inches).  Either  is  a 
power  in  the  hands  of  the  high-speed  photographer  in 
the  ways  stated  in  the  previous  paragraph  and  without 
the  need  of  anything  exceptional  in  the  extension  of 
the  camera. 
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Despite  the  fact  that  the  plate  or  film  of  ordinary 
rapidity  is  fully  equal  to  the  requirements  of  almost  all 
classes  of  subjects  under  reasonably  favorable  light  con- 
ditions, the  hand  camerist,  as  a rule,  insists  upon  using 
the  most  rapid  plate  the  market  affords.  Consequently, 
today,  the  ultra-rapid  plate  occupies  a position  of  para- 
mount importance,  and  is  all  too  frequently  employed 
where  a much  slower  plate  would  do  the  work  better, 
i.  e.,  give  a more  satisfactory  negative.  So,  on  the  one 
hand,  the  manufacturer  is  forced  to  devote  attention  and 
research  to  the  production  of  high-speed  emulsions,  and, 
on  the  other  hand,  the  photographer  finds  himself  obliged 
to  study  the  character  and  use  of  high-speed  plates  in 
order  to  get  successful  results  with  them. 

Let  us  first  take  the  two  extremes:  a 
„ very  slow  plate  and  a very  rapid  one, 

X remes  wherein  they  differ.  In  this  way 

we  will  reach  an  intelligent  appreciation  of  the  reasons 
for  the  methods  of  development  herein  described  and, 
incidentally,  get  a better  understanding  of  the  compara- 
tive of  slow  and  rapid  plates. 

The  characteristics  of  a slow  plate  are  chiefly  : fineness 
of  grain,  freedom  from  the  tendency  to  fog  in  develop- 
ment, and  a readiness  to  give  considerable  opacity,  so 
that  unless  carefully  controlled  in  development,  the 
negative  is  apt  to  be  harsh  in  contrast  or,  as  we  say, 
steep  in  its  gradation.  On  the  other  hand,  the  ultra- 
rapid plate  is  coarse  in  grain,  and  so  does  not  give  good 
“ blacks”  in  the  negative,  the  opacities  being  less  com- 
pactly knit  together,  as  it  were  ; with  forced  or  prolonged 
development  it  is  liable  to  fog,  being  more  sensitive  in 
its  make-up  to  the  action  of  the  developing  solution  and 
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to  the  light  used  in  development ; finally  the  negative  is 
apt  to  be  flat  or  soft  in  character,  lacking  brilliancy 
and  snap. 

Clearly  our  aim  in  developing  ultra- 

The  Aim  rapid  plates  must  be  to  get  a sufficiently 
vigorous  negative  with  as  little  fog  as 
possible,  i.  e.,  to  get  the  image  out  in  density  and  detail 
before  the  period  of  fogging  is  reached.  This  means  a 
developer  which  will  give  the  plate  with  its  brief  expo- 
sure every  possible  advantage.  In  making  up  such  a 
developer  it  is  necessary  to  omit  all  kinds  of  restrainers 
as  far  as  possible,  and  yet  to  prevent  the  developer  from 
acting  upon  the  unexposed  silver  bromide  in  the  film — 
which  would  produce  fog.  To  accomplish  this  simul- 
taneously with  the  attainment  of  density  requires  care- 
ful consideration,  and  obviously  development  must 
proceed  along  lines  somewhat  different  from  those 
usually  followed. 

Necessity  • of  very  high  speed  almost 

of  Safe  Light  possess  some  red-sensitive- 

ness, they  should  always  be  handled  with 
the  same  precautions  usually  employed  ^n  handling 
orthochromatic  plates.  Much  of  the  failure  and  lack  of 
success  experienced  with  ultra-rapid  plates  results  from 
ignoraiice  or  neglect  of  this  important  detail.  The  dark- 
room light  used  in  filling  the  holders  and  in  develop- 
ment should  be  a good  ruby  or  green.  Two  thicknesses 
of  double  flashed  chromium  green  afford  a safe  light  for 
the  most  rapid  plate,  but,  no  matter  what  light  is  used, 
the  reader  will  be  wise  in  testing  it.  A simple  and 
practical  test  is  as  follows : Hold  the  plate  to  be  tested 
about  twelve  inches  away  from  the  developing  light,  and 
facing  it,  for  two  minutes.  Now,  in  absolute  darkness, 
take  an  unexposed  plate  out  of  the  same  box,  and 
develop  the  two  side  by  side  for,  say,  five  minutes  in  a 
pyro-soda  or  metol-hydro  developer.  After  development 
rinse  well  and  fix  the  two  plates.  If  on  examination  in 
daylight,  after  fixing,  the  plate  exposed  to  the  dark-room 
light  shows  more  veil  or  fog  than  the  other,  the  dark- 
room light  is  unsafe  and  needs  adjustment.  Even  with 
a safe  light,  it  is  wise  to  cover  the  tray  during  the  first 
stages  of  development  with  ultra-rapid  plates  and  to 
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work  in  full  light  only  at  the  finish,  avoiding  all 
unnecessary  examination  of  the  negative  during  its 
development. 

These  difficulties  can  be  wholly  avoided  by  filling 
the  holders  in  absolute  darkness  and  adopting  a system 
of  time  or  tank  development  which  can  be  operated  with 
a minimum  of  light.  As  the  experienced  worker  knows, 
this  is  by  no  means  as  difficult  as  it  is  imagined  to  be. 

. . A great  deal  depends  upon  the  choice 
Develo^^er^  ^ developer  and  its  adaptability  to  the 
an*d^Plates  particular  plate  employed.  As  most 
workers  with  high-speed  plates  are  aware, 
one  developer  will  give  crisp  images  and  another  pro- 
duce persistent  fog  and  weak  images  with  the  same 
plate.  This  can  be  ascertained  only  by  experiment,  and 
once  the  most  favorable  combination  is  found,  it  will  be 
obviously  wise  to  stick  to  it. 

The  first  developer  we  will  consider 
Pyro  Soda  is  pyro,  as  it  is  peculiarly  adapted  to 
plates  of  high  speed  and  allows  the 
maximum  amount  of  control  in  development. 

It  has  already  been  intimated  that  no  portion  of  the 
work  done  by  light  action  during  the  brief  exposure 
must  be  lost,  and  as  in  focal  plane  work,  indoor  por- 
traiture in  a dull  light  and  flashlight  photography,  the 
light  impression  is  extremely  feeble,  we  must  not  sacri- 
fice shadow  detail  by  the  use  of  bromide  in  the  developer. 
The  following  developer,  therefore,  contains  no  bromide, 
and  its  clear  working  quality  depends  on  the  bi-product 
formed  by  its  two  constituents,  citric  acid  and  sodium 
sulphite.  Make  up  two  stock  solutions  as  follows : 

A. — Pyrogallol,  % ounce;  citric  acid, 
X ounce;  sodium  sulphite  (cryst.),  iX 
ounces;  water  to  make  lo  ounces. 

B. — Sodium  carbonate,  2X  ounces;  water  to  make 
10  ounces.  This  developer,  like  those  to  be  described 
later,  should  be  used  at  a temperature' of  between  55° 
and  65°  Fahr.,  preferably  at  the  mean,  viz.,  60°.  The 
influence  of  the  temperature  of  the  developer  on  the 
clearness  of  the  negative  is  so  important  that 
emphasis  must  be  laid  on  this  point.  With  under- 
exposure such  as  necessarily  occurs  under  trying  or 
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abnormal  conditions,  development  must  frequently  be 
prolonged,  and  a cool  developer  is  the  readiest  means  to 
prevent  “ forcing”  or  long-continued  immersion  from 
discoloring  the  ‘‘whites  ” of  the  plate.  It  must  be 
understood  that  faint  detail  is  often  buried  and  lost  if 
fog  appears,  so  that  a clean  negative  is  essential. 

If  we  are  reasonably  sure  of  a correct 
exposure,  development  with  the  above 
formula  may  begin  with  equal  parts  of 
A and  B.  If  there  is  any  doubt  about  the  correctness  of 
the  exposure,  it  is  altogether  safer  to  prepare  two  mix- 
tures : one  containing  3 parts  of  A and  i part  of  B ; the 
other  consisting  of  one  part  of  A and  3 parts  of  B.  Begin 
development  with  the  first  mixture  and  add  as  much 
of  the  second  mixture  as  may  be  required  when  the 
progress  of  development  is  seen. 

There  being  no  bromide  in  this  developer,  no  fear 
need  be  entertained  that  by  starting  with  3 parts  of  A to 
I part  of  B the  latent  image  will  be  destroyed  ; sodium 
citrate,  the  retarding  constituent  of  the  developer,  is  a 
retarder  in  actuality  and  cannot  oxidize  the  exposed 
silver  bromide.  If,  then,  we  begin  development  as 
though  the  plate  were  correctly  exposed,  i.  e.,  using 
more  of  A than  of  B,  we  can  get  some  idea  of  the  char- 
acter of  the  exposure.  If  the  image  flashes  up,  showing 
that  the  plate  was  grossly  over-exposed,  I can  suggest  no 
better  remedy  than  the  addition  of  10  per  cent  potassium 
bromide  solution  and  the  continuation  of  development 
until  all  the  details  of  the  image  are  out.  Now  fix  the 
plate  and,  subsequently,  intensify  to  get  increased 
density  if  this  is  needed.  If,  on  the  other  hand,  the 
image  appears  very  slowly  and  the  plate  is  obviously 
under-exposed,  we  can  by  pouring  the  second  mixture 
into  the  dish  render  the  developer  normal,  and  add  still 
more  of  B if  it  seems  to  be  required. 

With  many  brands  of  extra  rapid  plates  difficulty  is 
experienced  in  getting  sufficient  density  in  the  high 
lights  of  the  negative,  and  thus  the  use  of  rather  more  of 
A than  of  B is  desirable  in  order  to  produce  a vigorous 
image.  If  the  plate  was  correctly  exposed  and  the  image 
begins  to  appear  within  45  seconds,  development  may 
safely  proceed  with  equal  parts  of  A and  B,  or  with  4 
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parts  of  A to  3 parts  of  B,  according  to  the  kind  of 
negative  desired,  or  the  amount  of  vigor  required  in  the 
contrasts  of  the  negative  by  the  printing-paper  to  be 
used  later. 

We  will  now  leave  pyro  for  a moment 
Metol  and  consider  metol,  which  I consider 
unequaled  for  the  development  of  ultra- 
rapid plates  with  very  brief  exposures,  provided  that 
the  plates  are  free  from  fog  tendencies — in  which  plates 
differ.  A metol  developer  without  bromide  will  give  us 
perhaps  the  largest  advantage  obtainable  for  any  expo- 
sure, and  the  following  formula  is  one  I have  used  suc- 
cessfully for  years:  Metol,  73  grains;  sodium  sulphite 
(cryst.),  I ounce;  sodium  carbonate,  364  grains; 
water,  10  ounces.  Dissolve  the  metol  in  a portion  of  the 
water  before  adding  the  sulphite. 

This  developer  is  so  energetic  in  its 
to  Use  It  action  that  it  is  very  desirable  to  test  its 
suitability  to  your  own  particular  plate 
before  actual  use.  This  is  readily  done,  as  already  sug- 
gested for  testing  the  dark-room  light,  by  finding  how 
much  fog,  if  any,  it  produces  on  an  unexposed  plate 
immersed  in  it  (in  total  darkness)  for  five  minutes.  For 
the  same  reason  the  solution  should  always  be  kept 
below  60°  Fahr.,  during  development,  as  a warm  metol 
developer  is  apt  to  produce  fog  with  very  rapid  plates. 

In  my  own  practice  I place  the  plate  in  a tray,  pour 
the  developer  on,  cover  the  tray  and  leave  the  plate 
immersed  for  two  minutes.  The  cover  is  then  removed 
and  the  plate  examined  by  transmitted  light.  According 
to  its  appearance  on  being  looked  through,  it  is  then  put 
back  into  the  developer  for  another  minute,  or  into  the 
fixing-bath.  Four  minutes  is  the  extreme  limit  of  time 
for  development  with  this  developer,  as  in  that  period 
all  that  the  exposure  has  effected  will  be  revealed. 
Development,  however,  should  always  be  carried  on  for 
at  least  half  a minute  after  all  the  detail  has  appeared, 
or  good  blacks  will  not  be  obtained.  Finally,  where 
sufficient  exposure  has  been  given,  the  addition  of  10  per 
cent  potassium  bromide  solution  (i  drop  to  each  ounce 
of  developer  used)  will  help  to  keep  the  shadows  of  the 
plate  perfectly  clear  and  free  from  fog. 
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This  metol  developer,  I may  mention  in  passing,  is 
excellent  for  three-color  work  or  for  orthochromatic 
copying,  where  it  is  often  difficult  to  give  a sufficiently 
long  exposure,  for  I am  of  the  opinion  that  it  will  “bring 
up  “ an  image  where  the  plate  has  received  no  more  than 
half  the  normal  exposure  a plate  would  require  with 
ordinary  pyro-soda  or  hydroquinone. 

Eikonogen  is  also  a developing  agent 

Eikonogen  with  peculiar  advantages  for  focal-plane 
work  and  extremely  brief  exposures  on 
rapid  plates.  When  used  in  concentrated  solutions  it  is 
very  energetic  in  action.  It  gives  negatives  of  a grayish 
black  color,  not  so  good  as  “ printers  ” as  those  devel- 
oped with  pyro.  Two  stock  solutions  should  be  prepared 
as  follows  : 

A — Eikonogen,  200  grains  ; sodium  sulphite  (cryst.), 
2 ounces;  water,  10  ounces. 

B — Potassium  carbonate,  700  grains ; water,  10 
ounces. 

Equal  parts  of  A and  B are  used.  Should  the  plates 
show  any  tendency  to  fogging,  2 grains  of  potassium 
bromide  can  be  added  to  Solution  A. 

A single-solution  eikonogen  developer  for  use  with 
rapid  plates  may  be  prepared  as  follows : Dissolve  in  6 
ounces  of  warm  water,  100  grains  of  eikonogen,  i ounce 
sodium  sulphite  (cryst.),  and  200  grains  potassium  car- 
bonate, with  plates  that  have  received  a normal  expo- 
sure. This  solution  may  be  diluted  with  an  equal  vol- 
ume of  water  before  use. 

Owing  to  the  enormous  control  which 
* it  allows,  stand  or  tank  development  is 
peculiarly  favored  by  many  who  use 
extra  rapid  plates  for  high-speed  work.  The  principal 
feature  of  tank  development  is  the  employment  of  very 
dilute  developing  solutions,  so  that  density  is  attained 
gradually  and  the  shadow  details  of  the  negative  have 
an  opportunity  to  “come  up”  well  before  the  high-lights 
are  over-dense.  Thus  this  method  is  said  to  give  more 
harmonious  negatives  than  the  tray  method,  i.  e.,  the 
contrasts  are  less  harsh  and  a softer  gradation  is 
secured,  so  that  it  is  peculiarly  suited  for  the  develop- 
ment of  focal-plane  exposures. 
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I Almost  any  clear  working  developer 
Glycin  may  be  used  as  a tank  developer,  the 
duration  of  development  depending  on 
the  degree  of  dilution  of  the  developer,  which  is  con- 
trolled by  the  convenience  of  the  individual.  As  glycin 
is  well  suited  to  work  in  diluted  solutions,  I give  the 
following  formula,  which  I have  proved  to  be  thoroughly 
reliable:  Water,  lOO  ounces;  glycin,  75  grains  ; sodium 
carbonate,  iK  ounces;  sodium  sulphite  (cryst.),  75 
grains.  This  developer  can,  of  course,  be  used  repeat- 
edly. 

In  this  method  the  developing  solution 
Manipulation  being  prepared,  a batch  of  exposed  plates 
are  put  into  the  grooves  of  the  stand 
developing  boxes  sold  by  most  dealers  (or  a new, 
unused,  grooved  fixing-box  can  be  used),  and  the 
developer  is  slowly  poured  in  until  the  plates  are  quite 
covered.  In  this  way  air  bells,  streaks  and  bubbles  are 
easily  avoided,  whereas  if  the  developing  box  is  first 
filled  and  the  plates  immersed  afterwards,  there  is  a 
continual  risk  of  air  bells,  etc.  Obviously  this  filling  of 
the  tank  is  done  in  a subdued  and  safe  dark-room  light. 
Development  may  take  any  time  from  20  minutes  to  an 
hour  or  more,  according  to  the  dilution  of  the  developer. 
An  ordinary  metol-hydro  developer  diluted  with  ten 
times  its  volume  of  water  does  not  necessarily  take  ten 
times  as  long  to  develop  as  when  the  strong  solution  is 
used.  But  this  detail  can  be  adjusted  by  the  reader  to 
suit  his  own  convenience  by  means  of  a few  trials.  In 
the  use  of  the  formula  given  above,  remove  a plate 
from  the  trough  at  the  end  of  fifteen  minutes,  and 
examine  by  transmitted  light.  It  will  be  seen  at  once 
how  far  development  has  proceeded,  and  the  plate  can 
either  be  put  back  into  the  tank  or  removed  to  the  fixing- 
bath  if  sufficiently  intense.  Necessarily  the  duration  of 
development  for  each  negative  in  the  batch  will  be 
determined  by  the  amount  of  exposure  it  has  received, 
apart  from  the  dilution  of  the  developer. 

Briefly  reviewing  what  we  have  learned , 
Review  we  may  group  our  facts  as  follows: 
Learn  to  fill  ultra-rapid  plates  into  the 
plate-holders  in  absolute  darkness,  and  to  use  as  little 
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light  as  possible  during  development ; make  sure  that 
the  light  used  is  perfectly  safe  and  will  not  fog  the 
plates  even  during  prolonged  development ; use  a clear- 
working  developer  with  as  few  restraining  elements  as 
possible,  vigorous  in  its  action,  but  free  from  fogging 
tendencies;  keep  the  solution  under  65°  Fahr.  in  tem- 
perature to  avoid  all  danger  of  fog;  do  not  attempt  to 
greatly  force  or  unduly  restrain  a plate  which  has  been 
abnormally  under-  or  over-exposed,  but  develop  normally 
as  far  as  possible,  fix  thoroughly  and  then,  by  after- 
treatment,  i.  e.,  intensification  or  reduction,  build  up  or 
reduce  the  image  as  it  may  need. 

All  the  high-speed  plates  thus  far  introduced  show  a 
tendency  toward  flatness,  more  particularly  a lack  of 
body  or  opacity  in  the  deep  blacks.  It  is  therefore 
advisable  to  employ  a developer  rich  in  reducer  such  as 
pyro,  hydroquinone,  etc.;  on  the  other  hand,  in  order  to 
get  the  fullest  value  of  an  exposure  which  by  necessity 
was  too  brief  to  properly  impress  the  plate,  omit  bro- 
mide from  the  developer  altogether,  or  use  only  what  is 
absolutely  necessary  to  keep  the  unexposed  portions  of 
the  film  perfectly  clean  and  free  from  veil. 

Many  photographers,  who  prefer  to 
Brief  plates  of  ordinary  speed,  will  doubt- 

less  welcome  a method  of  development 
Plates  which  will  give  them  the  maximum 
result  of  their  exposures  with  such 
plates.  The  following  pyro-soda  developer  will  give 
the  utmost  that  can  be  obtained  under  these  conditions. 
A.  Pyrogallol,  27  grains ; potassium  metabisulphite,  5 
grains  ; water,  10  ounces.  B.  Sodium  sulphite  (cryst.), 
150  grains;  sodium  carbonate,  i ounce;  water,  10 
ounces.  Here  we  have  no  bromide  and  the  proportion 
of  alkaline  carbonate  to  pyrogallol  is  as  high  as  we 
dare  go.  Equal  parts  of  these  two  solutions  will  give  a 
soft,  well-gradated  negative  with  an  exposure  not 
exceeding  one  half  of  that  demanded  with  the  ordinary 
pyro-soda  formula. 

It  should  be  remembered  that  when  we  use  such  a 
large  proportion  of  carbonate  to  pyro,  the  character  of 
the  negative  inclines  to  softness,  but  to  compensate  for 
this  we  get  complete  detail  in  the  shadows.  Should  the 


THE  PHOTO  - MINIATURE 


336 

negative  be  too  soft  to  yield  prints  having  the  desirable 
amount  of  vigor,  we  recommend  increasing  the  amount 
of  pyro  by  25  per  cent.  ^ 

In  preparing  any  developer  according  to  one  s own 
ideas  for  the  development  of  minimum  exposures,  the 
point  to  be  borne  in  mind  is  that  as  little  bromide  and 
bisulphite  or  metabisulphite  as  possible  should  be  used, 
and  as  much  alkali  as  possible,  with  just  sufficient 
sulphite  to  keep  the  negative  clear  and  free  from  fog  01 
stain. 


Ready  in  June,  1920 

The 

Photographic  Researches 
of 

Hurter  and  Driffield 

Being  a Reprint  of  their  Published  Papers;  in- 
cluding The  Photo-Miniature:  No.  56;  a History 
of  their  Early  Work  and  a Bibliography  of  the 
Later  Work  on  the  same  subject. 

EDITED  BY 

W.  B.  FERGUSON 

K.C.,  M.A.,  F.I.C.,  F.R.P.S. 

Quarto,  -}-  xii  pp.  100  Illustrations; 
Portraits;  Index;  Buckram  binding.  The 
pricey  as  yet  undeterminedy  will  probably  be 
I $iOy  or  lessy  postpaid. 

\ 

j Published  as  a Memorial  Volume  by  the  Royal 
I Photographic  Society  of  Great  Britain,  this  work 
i is  perhaps  the  most  notable  book  on  photography 
! published  since  the  appearance  of  Hunt's  classic 
1 “Researches  on  Light”  in  1844.  Indispensable 
' to  students  of  the  photographic  process  and  to 
all  engaged  in  photographic  research. 
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Kindly  mention  The  Photo-Miniature 


ANNOUNCEMENT 
to  the  Readers  and  Friends  of 

Cfje  P|)oto=/llSmtature 

The  cost  of  producing  and  distribut- 
ing “The  Photo-Miniature”  has  more 
than  doubled  within  the  past  six  months. 
The  last  few  issues  have  been  published 
at  an  actual  loss. 

We  are  therefore  compelled — in  order 
to  maintain  the  quality  of  service  given — 
to  advance  the  price  of  the  magazine  to 

40  CENTS  PER  COPY 
$4.00  PER  YEAR,  POSTPAID 


“The  Photo-Miniature”  has  always 
been  worth  more  than  its  price.  We 
are  confident  that  its  readers  and  friends 
will  show  their  appreciation  of  this,  and 
continue  to  give  the  work  their  loyal 
and  enthusiastic  encouragement. 

TENNANT  AND  WARD,  Publishers 
103  PARK  AVENUE,  NEW  YORK 
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FLASHLIGHT 


The  most  rapid  plate 
extant  and  the  only 
ultra-rapid  plate  that 
never  disappoints.  It 
gives  clean  and  bril- 
liant negatives  with- 
out fog. 


INCOMPARABLE  FOR 
REFLEX  CAMERA  WORK 


AMERICAN  SIZES 

FRENCH  SIZES 

Per  dozen 

Per  dozen 

31/4  X 41/4  . . 

4.5  X 107  mm.  . . 

. $0.68 

31/4X  5 . . . 

4.5  X 6 cm 

.68 

4 X 5 . . . 

. . . 1.13 

6 X 9 or  6.5  x 9 cm. 

. .68 

5 X 7 . . . 

6 X 13  cm 

. .83 

5 X 8 . . . 

9 X 12  cm 

. 1.05 

6V2X  8V2 . . 

. . . 2.85 

10  X 15  cm 

. 1.65 

8 X 10  . . . 

. . . 4.13 

13  X 18  cm 

. 1.88 

10  X 12  . . . 

. . . 7.30 

11  X 14  . . . 

. . . 10.50 

BANQUET  SIZES 

12  X 20  . . per  dozen  $30.00  ||  14  x 20  . . per  dozen  $34.50 


G.  GENIMERX 

American  Agent 

CHICAGO  SEATTLE  NEW  YORK  LOS  ANGELES 


Kindly  mention  The  Photo-Miniature 


SUminatesQi  „ 
in  Photo^xqjijyU 


The  simplest,  most  effective  and  most  accurate  instru- 
ment for  determining  correct  time  for  exposure. 

Easily  and  quickly  manipulated;  compact  and  always 
ready  for  use. 


No  Sensitive  Paper  Used  For  Tinting 

Exposure  table  complete  on  dial. 

Essential  to  the  Photographer  who  wants 
perfect  pictures. 

Order  by  mail  or  from  your  dealer. 
Write  for  descriptive  booklet. 

New  Vest  Pocket  Model 

Siso  Dia.  2-3/8»  x 13/16H  Thick 

Price  $10. 

Dealers:  A postal 
^ will  bring  our 
special  offer. 


18  East  42nd. Street 

NEAR  5THAVE.,  NEW  YORK. 


NOTE. — This  is  the  New  1920  Model  of 
the  Heyde  Actino  Photometer,  with 
many  improvements  over  the  earlier  pre- 
war meter.  It  is  much  more  convenient 
in  form  and  has  a larger  efficiency. 
Models  2 and  3 have  been  discontinued. 

Insist  on  the  New  1920  Model. 
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The  Photo-Miniature;  No.  153 


OPTICAL 
NOTIONS  FOR 
PHOTOGRAPHERS 

By  GEORGE  E.  BROWN 
Editor  of  The  British  Journal 
of  Photography 

Simple  explanations  of 
some  of  the  optical  prin- 
ciples of  light  action  upon 
which  photography  is 
based,  showing  their  signi- 
ficance and  application  in 
everyday  work — as  in 
color  processes,  enlarging, 
copying,  etc. 

SOURCES  OF  LIGHT 

PARALLAX  ILLUMINATION 
AND  THE  LAW  OF 
INVERSE  SQUARES 

REFLECTORS  AND 
MIRRORS— THEIR  DIFFER- 
ENT QUALITIES 

HALATION 

DIFFUSION,  TRANSMIS- 
SION, AND  REFLECTION 
OF  LIGHT  IN 

ENLARGING  & DARKROOM 

LIGHT  SCATTER  IN 
CAMERAS 

REFRACTION 
LIGHT  FILTERS 
PRISMS 

A book  of  absorbing  interest 
, and  very  practical 

Price  40  cents  postfree 

TENNANT  AND  WARD 

103  PARK  AVENUE  NEW  YORK 


The  Photo- Miniature:  No.  174 


HOME 

AND  CARDEN 
PORTRAITURE 

The  only  handbook  to  this 
fascinating  field  of  work, 
in  which  the  amateur  can 
excel  the  best  professional 
work,  and  the  professional 
can  find  a gold-mine  of 
new  business. 

Plain  and  practical  infor- 
mation, from  beginning 
to  end,  giving  working 
methods  and  discussing 
the  possibilities  from  the 
viewpoint  of  experience. 

THE  FIELD  EQUIPMENT 

LIMITATIONS  OF 
HAND  CAMERAS 

LENSES  AND  THEIR  USE 

INDOOR  ILLUMINATION 

ROOMS,  STAIRWAYS, 
DOORWAY,  AND  WINDOW 
PORTRAITS 

REFLECTORS, 

BACKGROUNDS 

LIGHT  TONE  EFFECTS 

MIRROR  PORTRAITS 

DE  MEYER  EFFECTS 

PORCH  PORTRAITS 

GARDEN  PORTRAITURE 
ILLUSTRATED 

Price  40  cents  postfree 

TENNANT  AND  WARD 

103  PARK  AVENUE  NEW  YORK 
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The  most  comprehensive  reference 
library  of  photographic  infor- 
mation in  the  English  language 

8000  solidly  packed  pages,  illustrated;  unique  in 
plan  and  arrangement.  Every  page  self-indexed 
for  quick  reference. 

Comprising  180  handbooks  on  photography,  each 
complete  in  itself;  each  dealing  wi&  a different 
subject  or  phase  of  its  subject 

Covering  all  the  everyday  uses  and  applications 
of  photography  with  direct  and  practical  instruc- 
tion— theory  and  practice ; much  of  it  original  and 
not  obtainable  elsewhere. 

Giving  the  commonsense  facts  needed  for  an  intel- 
ligent understanding  and  successful  working  of 
the  processes,  methods  and  formulas  employed. 

This  describes  a complete  set  of  The  Photo-  j 
Miniature : Vol.  1,  No.l  (1899)  to  Vol.  XV,  No. 
180  (1920)  as  published,  strong  paper  covers 

TRICE  ON  APPLICATION 

Tennant  and  Ward,  Publishers] 

103  PARK  AVENUE  NEW  YORK,  N.  Y.l 
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